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1.1

OCEANI C DI SPLAY AND PLANNI NG SYSTEM
( CDAPS)

SYSTEM | NTRODUCTI ON

SCOPE

This specification defines the requirements for Qceanic Display And Planning
System (ODAPS). This system will provide oceanic flight data processing,
conflict probe, and oceanic display capabilities for selected domestic Air
Route Traffic Control Centers (ARTCCS) which have oceanic control
responsibilities. The term donestic ARTCCs applies to ARTCCs within the
contiguous United States. The ODAPS equi pment procured for this specification
will interface with the NAS Stage A Central Conputer Complex (CCC), the
Service A weather network, non-U S. ARTCCs, NORAD conputer facilities, and
Central Flow Control. Through a physical interface with NADIN, ODAF'S will
al so communi cate with Aeronautical Radio, Incorporated (ARINC),, the Service B
network, and the Aeronautical Fixed Tel ecommunications Network (AFTN). The
ODAPS shal | perform flight data processing for all oceanic flights in the
ARTCC's area of responsibility, output flight strips to the appropriate sector
positions, display calculated aircraft positions} performthe conflict probe
function, and output graphic and al phanumeric potential conflict data to ODAPS
di splays at oceanic sector positions. The NAS Stage A centers shall exchange
flight plan data with ODAPS. (ODAPS shall process flight plan data and rel ated
messages in conjunction with stored adaptation data to produce outputs which
shal| be transmtted via Flight Data |nput/Qutput (FDIO) control units to FDIO
equi prent | ocated at oceanic sector positions in the ARTCCs. The FDIO

equi prent shal | use the data output by ODAPS to print flight strips and other
messages essential to air traffic oceanic control.
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1.3.1

1.3.2

| NTRCDUCTI ON

The primary responsibility of an air traffic controller is to provide safe
separation between aircraft operating under instrument flight rules (EFRD.. In
order for the controller to do this, he needs to know the planned route, speed
and altitude of the aircraft as well as information on the aircraft's progress
along the cleared flight plan path/profile. FDP provides this information.

In addition, the FDP assenbles and, provides a data base for the other ODAPS
fuetiiommss.

Al R TRAFFI C CONTROL ENVI RONMVENT

Air Route Traffic Control Centers (ARTCCS)) are assigned |arge geographica
areas of responsibility. Wthin an ARTCC area, the geographical areas of
control responsibility are called sectors. The air traffic within each sector
Is the responsibility of a team of controllers

Each aircraft flies a route which is specified in the flight plan filed before
departure. The controller keeps track of the present position and future
positions of the aircraft along that route by monitoring the flight with
respect to selected geographical points called "fixes". A fix may be a radio
aid to navigation, the intersection of airways, latitude/longitude, or a
distance along a radial extending froma navigational aid. The fixes
delimting route segments are reporting points for aircraft



1.3.3

CONTROL TOOLS

Among the tools the controller uses to performhis tasks are comunications
facilities, displays, and flight progress strips. Displays show the con-
trollers the present position of each aircraft, as calculated by FDP, with an
associ ated data block that includes the aircraft identifier, its assigned
altitude, reported altitude and speed. The flight progress strip presents
data derived fromor relevant to a flight plan. These strips are renoved from
a printer and inserted into stripholders at the appropriate controllers'
positions. Each flight progress strip will contain a subset of the items of
information listed below. The subset of information printed is determned by
the function of the flight strip, i.e., en route, departure coordination or
updat e.

Flight identification

Aircraft type

True airspeed

Cal cul ated ground speed

Sector (control area) for which the strip is used

Conputer assigned identification nunber

Nunber indicating whether this is the Ist, 2nd, 3rd..."a"th flight strip
revision for this flight plan. Each strip has a unique nunber and
revision nunber, as needed

Previous posted fix (reporting point) identification

Time over previous posted fix

Next posted fix identification

Calculated time of arrival at next posted fix

Assigned altitude

Route of flight from departure airport to destination airport

Assi gned Beacon code

ldentification of a standard departure or arrival to be used
Departure point

Proposed departure tine

Flight progress strips are prepared for selected points (fixes) on the route
of flight. A flight progress strip is called a "posting" and a fix for which
a strip is prepared is called a "posted fix". In addition to the strips pre-
pared for each fix along the route of flight, replacenent strips may be
prepared when messages are received that nodify the flight plan information



1.3.4

1.3.4.1

1.3.4.3

FLI GHT DATA PROCESSI NG

Flight data processing (FDP) is the processing of input flight plan data and
stored adaptation data required to prepare flight progress strips, and the
output of the strips to the appropriate controller positions in the ARTOGs.

FLI GHT PLAN DATA | NPUTS

Each pilot flying under FAA Instrument Flight Rules (LFR) is required to file
a flight plan with an air traffic control facility. A flight plan specifies
the point of departure, proposed tinme of departure, destination, route and
altitudes to be flown, true air speed, and other essential elenments of infor-
mation. The FDP function nornally receives flight plans via flight plan
messages transmtted by a local source (e.g., sector controller) or a remote
source (e.g., AFTN, ARINC). The information in the flight plan is processed
by the FDP system which applies stored data, rules, and logic to generate the
essential elements of information required by the controller

FDP_ SYSTEM STORED DATA

In order to derive, fromthe flight plans, elements of information which
include essential data to the controllers, the FDP system processes the flight
plan data using stored data and conputer programs. The data and programs
stored include: adaptation data, which are unique to the center’s area of
responsibility; logic and rules for processing;, aircraft characteristics
nmessage and nessage field data;, parameters; and other essential data. Bulk
store capability will not be required in ODAPS

PROGRESS  FUNCTI ONS

Flight data processing begins with the input of a flight plan. Error checking
routines are performed on the flight plan, which is accepted if error-free.

If errors are found, the source is notified by message. An accepted flight
plan is processed according to the contents of the fields. Such functions as
direct route processing, route conversion, fix posting, calculation of tine of
arrival, and strip addressing are performed by applying the stored data

logic, and rules to the flight plan contents. The resultant flight progress
strips are addressed and transmtted to the Flight Strip Printers at each
control position responsible for a phase of that flight. Subsequently, these
strips can be amended (updated) or renoved by messages



1.3.4.4 ODAPS FDP FLI GHT PLAN OPERATI ONS

1.3.4.4.1 CONTI NENTAL U. S. (CGONUS)) DEPARTURES

Flight plans for CONUS originating flights (air carrier, general aviation,
mlitary) are resident in the 9020 CCC data base. Once identified as
including an oceanic routing, the flight plan will be passed at the
appropriate time fromthe 9020 CCC to ODAPS FDP. On flights departing from
airports proximate to the ODAPS airspace boundary, the 9020 CCC will, upon
the flight's departure, forward a departure nessage to CDAPS. O herw se,

on flights departing non-proximte airports, the initial flight plan trans-
mssion by the 9020 CCC to ODAPS will include the current tine estimate to
arrive at the ODAPS airspace boundary.

1.3.4.4.2 OTHER FLI GHT PLANS

Flight plans also enter ODAPS oceanic airspace from adjacent oceanic

airspace other than that served by the 9020. CGenerally, the initial flight
plans on such flights will be received via AFTN.  The subsequent activation‘
of the flight plans will be either via on-line input from the adjacent
(foreign state) airspace automation system or via an ODAPS controller wth
data as received via phone from the adjacent airspace controller.

1.3.4.4.3 AR FILE

On occasion aircraft may enter ODAPS oceanic airspace without a flight plan
having been received. This can occur as the result of a breakdown in
comuni cations or procedures, and will require the controller to obtain and
enter into ODAPS the full flight plan.
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1.3.4.6

1.3.4.6.1

1.3.4.6.2

ODAPS FLI GHT PLAN OPERATI ONS CONCEPT

The ODAPS concept of operations, in general, is driven by a tinmeline. This
timelline contains the follow ng general events which are not all inclusive:

(1) Processing prior to flight plan activation,
(2) Transition into the ODAPS oceanic control
(3) Fix reporting,

(4) Conflict probe, and

(5) Transition from CDAPS.

These are activities that are performed as each aircraft enters, passes
through, and departs the oceanic airspace. The activities may be performned
simultaneously for various aircraft, so that a nunber of aircraft may be
undergoi ng processing prior to flight plan activation, while a nunber of
aircraft may be reporting fixes and yet another nunber of aircraft under-
going conflict probing. ‘

The final activity is when transfer is passed to a receiving ARTCC or other
facility. After elapsed tinmes (a paraneter), the data block and related
flight plan data are dropped. An ODAPS historical data recording system
shall be used to record these events

TRANSI TION_TO CDAPS

At a parameter time prior to the aircraft entering ODAPS oceanic airspace,
a position synbol and a full data block shall be generated for that flight
and displayed at the calculated position on the situation display of the
sector whose airspace the flight will initially be under contall.

FI X REPORTI NG

Fix reporting is acconplished at approximately one (1) hour intervals of
flight. Position reports will be entered into ODAPS on-line or via a
keyboard entry at the position. |If the received data (position or

altitude) does not agree with that stored by ODAPS, or if the time varies

by a parameter value, a progress report validation nmessage wll be

generated for controller review |f necessary, the controller will seek
verification. |If necessary, the data will then be revised and/or validated
by the controller, and then, ODAPS will update, or print new strips,

nodify the situation display and/or trigger a conflict probe as indicated. ‘



1.3.4.6.3

L.3.5

1.3.5.1

CONFLI CT PROBE

Conflict probe is automatically enabled with flight plan activation

Subsequent execution of the conflict probe occurs automatically,

at parameter intervals, e.g. 1 hour, and if (1) the flight has reported over a
fix at a time that varies fromthe calculated estimte by some value, or (2)
the controller has amended the flight to a different speed different altitude
or different route. |If the pilot requests a new speed, altitude or route the
controller may choose to test the request by entering a manual probe request
with the requested change. An analysis of the potential conflicts, if any,
acruing fromthe proposed change will be nade and presented to the controller.
Unl ess and except as specified otherwise in a manual request, the data used in
probes are the current speed, tine, altitude and route

FI X TIME CALCULATI ON

The route docunented in an aircraft's flight plan shall consist of identified
routes and/or fixes. Upon receipt of the flight plan, with the inbedded

route, route conversion is perfornmed, resulting in a series of fixes from
which a list of fix postings are devel oped. Any geographical point explicitly
identified in a flight plan or inplied by the plan can be considered a fixed
posting. Using the stored winds aloft data and the filed speed, a ground
speed is determned for each route segment. Fix tines are then calcul ated
using the ground speed and the distances fix to fix. The calculated fix times
are included in the flight progress strips used by the ODAPS controllers

DEFINITION OF FIX PO NTS

A fix may be defined in several ways

(a> LATITUDE AND LONG TUDE

(b) NAME - The latitude and |ongitude corresponding to the name will have
been stored with CODAPS during adaption

(c¢h FRD OR FI X-RADI AL- DI STANCE - The fix is specified as an offset froma
named fix. The offset is given as the heading fromthe reference fix
point and a radial distance

(dp IMPLIED FIX (ROUTE-CROSSING FIX) - This fix is defined by namng two
established routes stored with CDAPS during adaption. The fix point is
the unique intersection of these routes. The fix definition is rejected
if there is no intersection point or nore than one




1.3.5.2

1.3.5.3

1.3.5.4

-10-
{

FI X PO NT DETERM NATI ON

Paragraph 1.3.5.1 listed the type of fix points that are encountered in fix
time calculations. Fix points that can be used for a flight are deternined
during route conversion as described in this specification in paragraph 3.4.3
and 3.5.

POST DETERM NATI ON

The term post determination is applied to the process of selecting fix posting
points from the available fix points along the route. There shall be at |east
two options (nethods) available to the controller for post determination. In
priority, the selectable two options are as foll ows:

(a3 BY REGULATI ON:  ODAPS nust derive fix postings fromthe flight plan in
accordance with rules established by I CAO and the FAA

(b) BY FLIGHT PLAN. The pilot shall declare in advance the route turning
points.  ODAPS will post these points.

COVPUTATI ONS FOR FI X TI ME CALCULATI ON

ODAPS shal |l calculate the time of fix posting events at several occasions !
during a flight. These events are as foll ows:

(a> When a conflict probe APREQ is entered,
(b) When the flight plan is activated for the oceanic airspace,
€¢e> When the route or speed is changed, or

(d) When an altitude change occurs that requires posting in different
sector(s) or stratun(s)

Each of these calculations results in the generation of flight progress strips
or update messages and the automatic initiation of a conflict probe

The fix time conputation is primarily a calculation of tine, rate, and

di stance. However, the true airspeed of the aircraft contained in the filed
flight plan nust be converted to ground speed. This conversion requires a
know edge of the upper winds (wWnds at the altitude of the aircraft). For
this reason, ODAPS shall maintain an accurate data base of current w nds

aloft. In addition, the systemwll utilize in SITU neasurenments of the wind
reported by aircraft in flight. The conversion of true airspeed to ground
speed is discussed in MTRE Wrking Paper 81W00230 by R S. Conker, June 1981.

(
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2.5 OTHER DOCUMENTS
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The M TRE docunents are referenced for the express purpose of providing
information on the conflict probe function and approaches to the processing of
that function. Additionally, FAA prograns are available that have been

devel oped by MTRE in response to evaluating FAA requirenments for an En Route
Flight Plan Conflict Probe function.

(Copies of this specification and other applicable FAA specifications,
standards, handbooks, and drawings may be obtained from the Contracting
Oficer in the Federal Aviation Administration Ofice issuing the invitation
for bids or request for proposals. Requests should fully identify material
desired, i.e., specification, standard, anmendnent, and drawi ng nunbers and
dates. Requests should cite the invitation for bids, request for proposals,
or the contract involved or other use to be made of the requested material.)
(Single copies of Mlitary specifications and standards may be requested by
mai | or telephone from U'S. Naval Supply Depot, 5801 Tabot Avenue,

Phil adel phia, PA 19120 (for tel ephone requests call 215-607-3321, 8:00 a.m
to 4:30 p.m, Mnday through Friday). Not nore than five items may be ordered
on a single request and the Invitation for Bid or Contract Number should be
cited where applicable.

(Copi es of |CAO doeunenits may be obtained fromthe International Cvil
Aviation Organization, (ATTN. Distribution Oficer), P.O Box 400,
Succersale: Place de 1'Aviiatiom | nternationale, 100 Sherbrooke St. West,
Mont real , Canada H3A 2R2.)

(Copi es of the Federal Information Processing Standards Publications are for
sale by the Superintendent of Documents, US. CGovernment Printing O fice,
Washington, D.C.  20442. )
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FLI GHT DATA PROCESSI | NG

The flight data processing (FDB) functions shall maintain a conprehensive
data base to support the situation display, strip production and conflict
probe subsystens. In general, FDP shall perform the follow ng:

(a) Local and rempte message acceptance checking for legality, format
and eligibility.

(b) Route conversion.

(ed Fix posting determnation

(d) Fix time calculation

(e) Flight plan position extrapolation.

(€) Flight progress strip printing and routing.

(g) Situation display processing support. Capable of supporting up to a
maxi num of ten (10) operational displays for each CDAPS

(h) Conflict probe analysis support.

ODAPS flight data processing shall require flight plan data inputs for

all flights intending to be entered into its airspace. Flight plans
shall be entered into the ODAPS FDP at some predetermined time prior to
the expected departure or entry into oceanic airspace. The flight data
processing function shall then perform tasks such as route conversion and
fix time calculations, leading to flight progress strips generation, as
well as providing the data base to support probe analysis and display
processing functions.

The contractor shall provide information in order that the FAA can nodify

the ARTCC adaptation required for the ARTCC interface with the ODAPS
flight data processor

DI SPLAY PROCESSI NG

The situation display shall provide the oceanic controller with a
graphic representation of the flight plan extrapolated position of

all active aircraft. The display shall be capable of displaying alpha-
numeric data, time, map data, aircraft position symbols, data blocks
route displays, and velocity vectors.
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3.2.1.4
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PROBE ANALYSI S

The conflict probe function shall consist of determining fromflight plan
data, resident in the ODAPS data base, whether the spatial relationship
between a given flight and any other flight, or airspace reservation wll
be less or potentially less than the applicable separation mnimm It
shall also provide, in a timely manner, definitive information on that
spatial relationship to the controller. Separation criteria specified in
FAA Handbook 7110.83 shall be used to determ ne the procedures and nininma
normal |y applied to aircraft operating wthin oceanic airspace.

| NTERFACES

To provide ODAPS with the necessary data base and to efficiently exchange
flight plan data, on-line interfaces shall be established with other
facilities, including ARTCC automation systenms, and with NAD N

| NTERFACES REQUI RED:

(2> Donestic ARTCC automation systems. ODAPS shall interface with up to
six (6) ARTCC autonation systenms. These shall be either 9020 conputer
systems or Host Conputer System processors.

(b)p Weather Message Switching Center (WHBC - Service A Wat her)

(e North American Air Defense Center(s).

G Non-U.S. Air Traffic Control Systens.

(£) National Data Interchange Network (NADIN). ODAPS will
interface with NADIN for conmunication with ARINC, AFTN, and the
Service B network.

() Central Flow Control Facility (CFDZ.

(h) O fshore Flight Data Processing System (OFDPS). CDAPS shall interface
with up to three (3) OFDPS.

ODAPS interfaces shall be designed so that the CDAPS FDP | ooks like an

adj acent ARTCC and no major software changes should be required (adaptation
only). Details pertaining to these nessages are described in this
docunent .
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3.2,1.5 SUPERVI SORY/ PLANNER ~ POSI Tl ON ‘
The ODAPS system shall support this unique position for on-line mnagenent.

This position will, through an input/output device be eligible for
i nput/output of flight data nessages, including the follow ng:

(a) Planned shutdown. Provides advanced printing of flight progress
strips.

(b) Start processing, Starts autonated node, either initial or restart.

(c¢p Resector. Establish or nodify current sectorization.

(dp Interfacility transm ssion enabl e/ suppress to individual inter—
facility data links; e.g., ARINC, etc.

(e Inhibit waiting response.

(£) Correction messages.

(g) Read/modify memory.

() Change paraneter.

(i Activate/inhibit system recording. ‘

(ip Capability to extract the number of active flights and/or the
nunber of inactive flights either by total or for a defined period.

(k) Enter/cancel route. To provide capability to enter a route for
processing as if it were an adapted route.

(1p Display FIR boundary time and position of flight.

(md Display defense identification zone boundary tine and position
of flight.

(np Display tine at conpulsory reporting points for flight.

(6) Systemload. Provides capability to extract the nunber of
flights either by total or for a defined period.

() Al input nmessages which do not require a PVD for output

{(d The CT nmessage (Construct/Delete Tenporary airspace reservation)
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3.3.1  MESSAGE DESCR PTI ON ‘

The paragraphs in this .sypecifiicatdiem relating to Inhibit Waiting Response
(NAS-MD-311) referenced in Table Il are to be considered part of this

specification in so far as they apply to flight data processing functions
and ODAPS termnal s

3.3.1.1 MESSAGE SIZE

The maxi mum nunmber of characters that shall be accepted in one nessage
from the sources indicated, is as follows:

(a) Keyboard - 400.
(b) 10T - 400.
(c) Renmote FDI O - 400.
(d) NADI N - 3700.

(e) Card Reader 80 per card for a maximum of 500 cards

3.3.1.2 FIELD DEFINTION

Afield is defined as one or nore contiguous nonspace characters

separated from each adjacent field by a space. The first field of a ‘
nessage need not be preceded by a space, nor the last field of a nessage

be foll owed ty a space. Each message field is assigned a reference

nunber and some fields have abbreviations. Each field description, its
reference nunber, and field abbreviation, if any, is shown in Table I;

many fields shown will not be used.ffor the CDAPS but are included to show

the conplete fornat

3.3.1.3 ELEMENTS

Each field of data consists of one or nore elenments which are generally
separated from other elements in the same field by any one of severa
speci al characters.

3.3.1.4 MESSAGE ACCEPTANCE

Each input message shall be subjected to acceptance checks as described
herein. There shall be a conputer-generated response for every nessage
within a parameter response tine as defined in Section 14.2. The
response shall be an acceptance nessage, a rejection nessage, or error
message. Error and rejection nessages shall identify the error or reason
for rejection. A rejection nmessage shall be for the first error
encountered to cause rejection, and the entered message shall be renoved
fromstorage. An error nessage shall be for the first error encountered
and the message shall be retained pending corrections. Wen an error is
corrected, then the next of any remaining errors shall be identified to
the source. The nmethod of correcting the message shall consist of using
the CM or CR nessages and entering the appropriate fields
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TABLE |

STANDARD | NPUT MESSAGE FI ELDS
(Refer to NAS-MD-311 for nore detail)

FI ELD REFERENCE NUMBER FI ELD NAME (ABBREVATION, |F ANY)

00 Source ldentification

01 Message Type

02 Flight ldentification (AlD)

03 Aircraft Data (TYPR)

04 Beacon Code (BCN)

05 Speed (SPD)

06 Coordination Fix (FIX)

07 Coordination Tine (TIM

08 Assi gned Altitude (ALT)

09 Requested Altitude (RAL)

10 Rout e (RTE)

11 Remar ks (RMK)

12 Field Reference Number or
Field Reference Abbreviation

13 Location ldentifier

14 Sector Identifier

15 Message Cancellation Goup

16 Qut put Routing

17 Amendment or Correction Data

18 Progress Report

19 Upper Wnd Altitude

20 Upper Wnd Data

21 Hold Data

22 M ssion Data

23 Track Position Velocity Conponents

24 Not Used

25 Referent Message Descriptor

26 Departure Airport

27 Destination Airport

28 ETE/ ETA

29 Acceptance Data

30 Sector Change

31 Data Selection Indicator

32 Pl anned Shutdown Start Tine

33 Pl anned Shutdown Stop Tine

34 Altinmeter Data

35 Altineter Data Entrance Tine

36 Action Indicator

37 Paramet er Desi gnat or

38 Parameter Val ue

39 Change Status

40 Control Figures

41 Establi shed Beacon Code

42 Flight Data Selection

43 Not used
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MESSAGE CHECKS

Format checks are those that ascertain that the tequited ffiisdlids are present
and in the proper sequence. The following identifies checks that shall be
made on all messages

FI ELD 00 ( SOURCE | DENTI FI CATI ON) CHECKS

Field 00 is required on all nessages from renote sources except those origina-
ting fromnon-U S facilities. The format of the field may differ depending
on the source. The capability shall be provided for adaptation so that cer-
tain teletype sources can be classified as unanswerable. W so adapted, a
message sequence check shall be provided to assure that the sequence nunber
(the last three digits of Field 000, of a received message is one higher than
the sequence number of the preceding message. Wen in error, an out-off—~
sequence nessage shall be output to an adapted I|OT.

FI ELD 01 (MESSAGE TYPE)

Checks shall be performed to ensure that Field 01 is an identifiable message
type from an acceptabl e source

LOG C CHECKS

Where feasible, the capability to adapt a nornally expected range of val ues
for specific nessages shall be provided; values outside this range shal
result in an error nessage.

DATA CHECKS

A check shall be made on all parity and |logic check (e.g., EOM) characters on
each input nessage. Wen Field 00 is valid and a transmission error has been
detected, a Retransm ssion Message shall be output to the source. \hen Field
00 is invalid and a transm ssion error has been detected, an appropriate
message shall be output to an adapted X6T.

OQMATE B 11l T QRIS

Messages received that Féﬁﬁrlé&@Hﬁé conversion axd pos ting determ nation
shal | be : *€ & kiaf b ) 6l y bl*m the fermmit herd legie checks as speei-
e L4y ) Ahvl the rigkte couversisn and posting
;mh g %g =% &em the f 1ight planis
i s.cipﬁ? I4h Beop5age shall, be output to the

e .l ; b L4 bl ki the source is a renote source, a rejectlon
&%é@EE 1L e autpuL onlly co an adapted I OT. \Wen the flight planis the
initial entry and a conpatibility exception exists, the flight plan shall not
be absetbed i nto the data base; if not the initial flight plan then the flight
plan shall remain in the data base as it was prior to the conpatibility excep=
tion. During the route conversion and posting determnation process, it shelil
be determ ned when flight plans are inconpatible with the QDMPS flight data
processor. This situation can result fromone or nore of the follow ng:
iIlogical adaptation data such as when a converted route contains no postablle
fixes in the center control areas; dynanmi c data base overflow or buffer short-
age; a larger number of postings than that defined in adaptation; or excessive
flight duration such as when the program detects a flight of total duration
greater than six days. Refer to NAS-MD-3M1, 1.6.2.4 for nore details.

¥
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GENERAL LEGALI TY CHECKS

Checks shall be made for the follow ng:

(a) Presence of required fields;

(b) Proper format of fields;

(e) No presence of a field other than those specified as required or
optional ;

(d) Presence of a valid field separator;

Refer to NAS-MD-311, 1.6.2.5 for further details.

ERROR  MESSAGES

Al error, rejection, or other messages shall be clear and concise using
mmenoni ¢ notati ons.

MESSAGE TYPES

Message types are divided into six categories:

(@ FLIGHT DATA (FD) - Used to establish and maintain the flight plan
data base.

(b | NFORVATI ON REQUEST (IR) - Used to request display or printout from
the data base.

€c> SUPERVI SORY (S) ~ Used to control various processes relating to the
system environnent, such as resectorization.

Cd) INTERFACILITY (IF) - Those messages that are transmitted to and
received froma device, other than an FDIO in another facility
between NADIN and the ODAPS. Al references to NADIN in 4.2 and
subpar agraphs shall be interpreted as NADIN or AFTN.

(e MSCELLANEQUS (M) = Used to input and route certain information to
assist in the orderly process of air traffic control. This nessage
is referred to as General Information.

(£) DI SPLAY MESSAGE (DP)

The message types, categories, and names for the nmessages are shown in
Table I1.
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¥ The differences in formats will

message type.

MESSACGE
CATEGORY

FD-I F

FD-I F

T E TP 33°888888I IS8TV
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TABLE 11

MESSAGE NAMES, TYPES AND DESI GNATORS

MESSACGE
NAVE

Amendment  Message
Correction Message
Change Paranet er

Reseettar

Construct/Del ete

Transmi ssion Accept ed

| CAO Departure

Departure

Transmi ssion Rejected
Data Test

Ret ransmi t

Flight Plan

| CAO Flight Plan

Flight Plan Readout Request
General Information

Start Processing

Hol d

I nhibit Transm ssion
Inhibit Waiting Response
Mssion Flight Plan

Map Request

Probe Analysis Request
Progress Report

Pl anned Shut down
Progress Report Validation
Poi nt Qut

Reposi tion List

Request/ Suppress Data Bl ock
Route Display

Drop Track

Data Block O fset

Sector Assignnment Request
Renmove Strip

Strip Request

Test Device

Test Message

Upper Wnd Request

Upper W nds

PARAGRAPH

*

ARBRARDROGOOUOOR®RD G
PONRNNNERNNRONNRN RN AN

%_Oo:b_oooo-b-b-b\l\l\l-bb\lwoooobb
N ERdEEOD

nmENMdDEFEPNDNDND P

[EEN

\l'_"HNI—‘

and 8.1.1

B~ w

differentiate between actions within a single
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3.4 FIELD | o (ROUTE) CHECKING

Field 10 (Route) of a flight plan contains the filed route of flight

This route shall consist of ATS routes and/or fixes. A fix is one which
has been previously identified to the program by the process of creating
a table consisting of the fix names and locations in some coordinate
system  An adapted route shall consist of ATS routes, and adapted direct
routes that connect adapted fixes. (Refer to Appendix 20 for a
definition of terns.) A nonadapted route shall consist of a nonadapted
route segment between two adapted fixes. The follow ng subparagraphs
describe the process of checking the contents of Field 10

3.4.1 FIELD 10 ELEMENT DESCRI PTI ON

Details of Field 10 element descriptions are contained in NAS-MD>-312, 3.0
and its subparagraphs.

3.4.2 FI ELD 10 (RoUTE) FORVAT CHECK

3.4.2.1 FIELD 10 FORVAT

Checks shall be made to ensure the follow ng

(8 The first elenent is a fix;

(b) The last elenment is a fix or VFR, DVFR, or XXX
(inconplete route indicator);

(e) Fixes and routes are separated by a period (.3 when they alternate;
consecutive routes and consecutive separated by two periods (..D..

When the Field 10 violates any format criteria, an appropriate error
nessage shall be transmtted. Oher details are contained in
NAS-MD-311, 4.1, and Tables 4-1 and 4-2

3.4.2.2 FIELD 10 SIZE

The maxi mum nunber of elenents allowed in Field 10 shall be 48, including
the slash character (/3 used as a tailoring indicator



3.4.3

3.4.3.1

3.4.3.2

-27-

ROUTE LOG C AND ADAPTATI ON CHECKS

These checks shall be performed to ensure that the data in Field 10
are conpatible with adaptation and other data in the flight plan
Paragraphs 3.4.3.1 through 3.4.3.3 describe the determnation of the
first, second, and last fixes to be converted which shall be a part
of route logic and adaptation checks. Actual route conversion is
described in 3.5 herein. Refer to NAS-M>-312, 6.0 for further
details.

FI RST CONVERTED FI X DETERM NATI ON

The determnation of the first fix to be converted shall be as
foll ows:

(8> When a tailoring (/) symbol is present (indicating that
the route prior to it has been elimnated), the Coordination
Fix (Field 06) shall beconme the first converted fix

(b) Wien the second elenent is VFR or DVFR, the ODAPS shal
ensure that the third elenent is a fix. The first converted
fix shall be the fix following VFR or DVFR

¢e> Wien the Coordination Fix is the same as the first el enent
processing shall be done from the coordination fix to the
second element in Field 10, and the coordination fix shal

becone the first converted fix. Wen the departure point is an
adapted airport and the entered time is P or Dtime, the X-Y
coordinates of the airport shall be used for the first
converted fix.

(d) Wien the first element is followed by two consecutive

el enent deli'niters, processing shall be done from the
Coordination Fix direct to the second fix in Field 10 and the
Coordination Fix shall become the first converted fix. Wen
the Coordination Fix and the second fix in Field 10 are the
same, the second fix in Field 10 shall become the first
converted fix.

(e> When the second element in Field 10 is an adapted route,
processing shall be done from the Coordination Fix to the
second el enment and the Coordination Fix shall become the first
converted fix.

SECOND CONVERTED FI X DETERM NATI ON

After the first converted fix has been determined at |east one
route segment, beginning with the first converted fix shall be
required. Oherwise, an error message shall be returned to the
sour ce.
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SPECI AL ELEMENT CHECKS

The ODAPS flight data processor shall process the following special elenents
which may be contained in Field 10: VFR (Visual Flight Routes), DVFR (Defense
Visual Flight Rules), XXX (Inconplete Route Indicator).

(a) VFR_DVFR - Wen either of these elenents is the second element in Field
10, the ODAPS flight data processor shall ensure that the fix follow ng
the element is internal to the center's airspace at the filed altitude
When VFR or DVFR is other than the second el ement, the ODAPS flight data
processor shall ensure that the element preceding the VFR/ DFVR element is
an acceptance fix.

(b xxx— Wien XXX, the Inconplete Route Indicator, appears in Field 10, the
of®s3 flight data processor shall ensure that the element preceding it is
an acceptable fix. \Wen a flight plan is received from AFTN or NADI N
that is only partially processable, the ODAPS flight data processor shal
insert an inconplete route indicator after the last processable elenent

DI STANCE CHECK

The CDAPS flight data processor shall generate an error nessage when the entry
fix and exit fix of an adapted route are the sane, and the fix appears only
once on the adapted route. A zero distance on a direct route shall be accept-
able, but zero distance on an entire route shall not be acceptable.

ADAPTATI ON_ CHECK

The ODAPS flight data processor shall ensure that all filed fixes in Field 06
(Coordination Fix) and Field 10 (Route) are adapted fixes, qualified

| atitudes/longitudes, or fix-radial-distances of fix names that are adapted
The CDAPS shall ensure that all route elements between the first and last fix
elements to be converted, are adapted except XXX, VFR and DVFR  The
adaptation check shall validate to the last adapted fix in, or first adapted
fix external to, the ARTCC oceanic area of responsibility.
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ROUTE CONVERSI ON' AND POSTI NG (EN ROUTE)

Route conversion is the process of expanding each route segnment, filed in
Field 10 of a flight plan message, into the conponent fixes making up the
route, connecting geographical positions to the system coordinate system
and converting all information into a form useablle to the processors.
Component fixes that describe an adapted route are found in adaptation
Fixes along direct routes shall be determned in accordance with direct
route conversion rules. \en the route elenents VFR or DVFR appear in
Field 10 as the second elenent, route conversion shall begin with the fix
following the VFR or DVFR.  The fix followng the VFR or DVFR shal

al ways be posted for the FPA appropriate at the processing altitude

Route conversion shall begin with the coordination fix of a flight which
originates as an aikffille in the center area with other than VFR or DVFR
as the second elenent. The coordination fix always shall be posted for
the FPA appropriate at the processing altitude. \Wen the route elenments
VFR, DVFR, or XXX appear in Field 10 in other than the 2nd elenent, route
conversion shall end with the fix preceding the VFR DVFR or XXX

El enents beyond shall not be converted. The fix preceding VFR DVFR or
XXX shal | be always posted for the FPA appropriate at the flight

altitude. Aikffiille points al ways shal|l be post ed.

ADAPTED ROUTE CONVERSION AND POSTING PRI ORI TI ES

The adapted fixes on an adapted route between the entry and exit fixes,
filed or inplied, of a filed route segment shall be converted. A pri-
ority schene shall apply to the posting of fixes on adapted routes; this
shal | be subject to the approval of the FAA

ELI M NATI ON OF DUPLI CATE POSTI NGS

For each fix on an adapted route, it shall be possible to adapt a list of
FPAs to be used when outputting strips for each fix on the adapted route.
Wien this information is omtted from route adaptation, the information
contained in fix adaptation shall be used to determne FPA postings

When this list is adapted, the first FPA in the list shall be the primry
FPA, i.e., the FPA which contains the fix. For an adapted route
duplicate primary and alternate postings for FPAs shall be elimnated
based on direction priority at processing altitude within an FPA
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3.5.2.2.2 FI X POSTI NG LI NES

The use of fix posting lines may be enployed by the contractor if
desired (Reference NAS-MD-312). Any technique, developed in lieu of
fix posting lines, will be acceptable provided that fix posting is
done properly. One fix posting line as described in NAS-MD-312 is
as follows:

S - Line: On a direct route, an S-Line crossing point will force a
fix posting for the FPA specified by the S-Line

3.5.2.2.3 ROUTE SEGVENT | NTERSECTI ONS

Segnents of airways or fix posting lines that lie within an FPA may
be specified in adaptation for posting of the intersections of
direct routes with these segnments

3.5.2.2. 4 CLOSEST PO NT TO FOCAL PO NT FI X

Wen no criteria apply to posting a fix, the point of intersection

of the perpendicular fromthe focal point fix (FPF) with the route
segment shall be conputed and posted. Wen an FPA has no FPF, and ‘
no posting criteria applies, the FPA entry point shall be calcul ated
and post ed.

3.5.2.2.5 LATI TUDE AND LONG TUDE

The capability shall exist to post every 10° of latitude or
longitude. If the tinme between positings exceeds (system paraneter)
mnutes, the postings shall be every 5° of latitude or | ongi tide
Flexibility shall be provided in adaptation to suppress postings
under definable conditions

3.5.3 ADAPTED DI RECT ROUTE PROCESSI NG

When two consecutive fix names are filed in Field 10 of a flight
plan, the program shall determne whether an adapted direct route
applies. \Wen an adapted direct route applies, the converted fixes
as specified by adaptation shall be used for the direct route
segment. The fixes shall be posted according to the processing
rules for the adapted routes that replace the direct segnents



3.5.4

3.6

3.6.1

SPECI AL POSTI NG REQUI REMENTS

Special requirenents for posting are

(a) When the fix preceding XXX, VFR or DVFR is not already postablle in
the last center FPA at the flight's last processing altitude, it
shal| be posted at that altitude

(b) It shall be possible to specify mandatory posting in adaptation.

¢e> Wien a conbination of one or nore altitude transitions,
concaveshaped FPAs, or unusual adaptation at a route junction causes
a primary route record sequence to exit and then re-enter an FPA
wi thout progressing to another fix, en route posting rules shal
shall be applied as if the FPA had not been exited

ALTI TUDE PROCESSI NG

The CDAPS shal |l process the route of flight with regard to assigned
requested, and adapted altitudes. From input sources, the program shal
recogni ze the altitudes as Field 08 (Assigned Altitude) or Field 09
(Requested Altitude). The program shall determne what altitude to use
for processing and the different rules that may be applicable for
printing of flight strips, depending on whether the flight plan is active
or inactive. Under some conditions, the CDAPS shall use an adapted
altitude, that is, an altitude derived from adaptation, instead of the
Field 08 or Field 09 entry for processing and printing.

ALTI TUDE FORVATS

The CODAPS shall be capable of processing inputs in the followng formats
to determne fix posting based on the stratification of sectors

(& Single altitude;

(b) Bl ocked altitudes (the highest altitude of the block be used for
processing);

(e) Above (ABV) with a suffixed altitude, in which case the suffixed
altitude shall be used for processing

(d) Altitude/Fix/Atitude showing an altitude before and after a fix.
Post first altitude up to the fix - Post the fix at all stratuns
between the first and the second altitude - K¥i#r the post at the
second altitude
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3.6.2 DEPARTURES

A departure flight is one that is filed with a Por Dtime, and with the
departure fix as the Coordination Fix (Field 062, under the condition
that VFR DVFR or the tailoring symbol is not the second element. The
following rules apply to proposed departures, activation messages, and
external departures.

3.6.2.1 PROPCSED DEPARTURES

The ODAPS shall ensure that a flight plan with a proposed departure has
an altitude entered for Field 09 which shall be used for processing
except when adaptation specifies otherw se or when nonadapted departure
processing applies, or both

3.6.2.2 ACTI VATI ON MESSAGES

Al'titude processing rules for flight activation nessages shall include
but not be linmted to the following: Wen a Departure (DM) message or an
Amendment (AM nmessage with a D-tine is received activating a flight, and
when the activation message does not contain a Field 08, Field 09 of the
referent proposed flight plan shall be used for processing. Wen an
activation nessage contains both a Field 08 and Field 09, processing
shal | be performed on whichever is the higher. Wen the Field 08
altitude is lower than the Field 09 altitude, both altitudes shall be
retained for strip printing and the flight shall be processed at the
Field 09 altitude

3.6.3 OTHER FLI GHT PLANS

Al titude processing shall also be performed on aitfilled flight plans
plans and flight plan messages received from adjacent centers. An
aiiefiille is a flight plan which is not a departure or an externa

departure. An aiirfiille shall be altitude processed in a manner simlar to
activations. The altitude used for processing an inbound flight from an
adj acent center shall be the altitude received on the intercenter

nmessage

3.6.4 AVENDVENTS

An en route altitude amendment to an active flight plan shall cause
reprocessing, when appropriate. \Wen reprocessed, all FPAs between the
old and new altitudes, at the point of altitude transition (flight plan
present position fix) shall be converted for potential posting. Al

fixes behind the flight plan present position fix shall be discarded. An
amendment to Field 09 of an active flight plan shall not be allowed.
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TRANSI TI ONS

Route conversion shall ensure that when an altitude transition occurs,

all FPAS that overlie the fix at which the transition occurs and that are
within the range of transition, are considered for potential posting
Altitude transitions occur as a result of:

(> Altitude amendnents;

(b Altitude/fix/altitude in Field 08 at the specified fix;

€c> Nonadapt ed departures;

(d) External departure/arrivals.

FLI GHT DATA PROCESSI NG

PROCESSI NG _DESCRI PTI ON

The flight data processing functions shall be patterned after the flight
data processing functions performed by the En Route 9020 System

Wierever possible the message types, formats, field defination, flight
strip generation and pointing, error checking and acceptance checking
shal| enulate the 9020 System  NAS-MDs (CPFS MD-310 through 316 and 326)
shall be referred to by the contractor for additional description,
details and clarification. \Were this specification differs from the
NAS- 9020 docunmentation, these changes will be defined in this specifi-
cation. NAS nessage types and field definitions that apply to the CDAPS
system are identified in Section 3.3. This section also contains the
maxi mum nessage size (by device) error checking, eligibility check and
legality determnation. A conprehensive data base will be created

mai ntai ned and/or termnated by the input of the various flight data
nmessages. These nessages shall be able to be entered into the system from
the various positions within the ODAPS facility and from identified
external locations or devices. See Section 7.0 for interface descrip-
tion. Primary processing of flight plan data consists of flight plan
acceptance, route conversion, calculation of fix arrival (estimate)
times, and flight plan extrapolation. Generation of output nessages in
the form of flight progress strips and/or information update messages is
time dependent on the occurance of an event. Tine dependency refers to
printing of flight progress strips based on status and position of the
aircrafts flight plan and certain paranmeters. Event dependamey refers
primarily to nodification of data for a particular flight, resulting in
generation of update nessages or the reprinting of flight progress
strips.
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MESSAGES, | NPUT AND QUTPUT ‘

The messages described in this section shall be used to establish and maintain
the flight plan data base and other related and supportive data information

The status (active or proposed) of each flight plan shall be indicated upon
acceptance of each flight plan by the program Status is determned by the type
of coordination tine (Field 7) entered as foll ows:

ACTI VE: Wien the coordination time is an actual tinme (D)
or an estimted tinme (ED.

PROPOSED: When the coordination tinme is a proposed tinme (P)
or a flush tine (F).

Each individual message used in establishing and maintaining these data bases
are described in the follow ng paragraph as to purpose, input source, content
(Fields), acceptance checking, processing logic, output and/or results

The purpose of a flight plan message is to present an oceanic sector controller
with pertinent flight information on a flight that enters his airspace

(a) Input messages include the follow ng:

(1) FLIGHT PLAN.  Wth respect to initial input, the oceanic system wll|
accept up to 650 flight plans in either I CAO or donestic (Stage A)/
resident format. In the exchange of flight plan data with donmestic/
resident ATC systems, the format utilized will be Stage A. In the
exchange of flight plan data with the ATC system of a foreign state,
the format utilized will be as negotiated with that state

(2) AMENDMENT MESSAGE: In the exchange of flight plan data with the ATC
system of a foreign state, the format utilized will be as negotiated

with that state

(3) PROGRESS REPCRT:  This message shall be expanded to accommodate the
position report (AIREP) nessage. The Progress Report (PR) message
shal| be used to update the status of an active flight plan or to
release a flight plan froma prior hold condition. The PRis a
critical nmessage and it shall be nodified fromwhat is found in NAS-
MD-311, 2.11. The Progress Report nessage shall be used for and in
display of aircraft position data. The nodification shall consist of
adding position, time of report, altitude, next fix, next fix estimate
and subsequent fix to the content of the PR nmessage. Additionally the
capability shall be provided to extract AIREP tenperature and w nds
aloft fromthe PR nessage for input to the CDAPS wi nds al oft data
base. The ODAPS shal| have the capability to receive and process on-
line input of the Progress Report from ARINC
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FLI GHT PLAN READOUT:

WNDS ALOFT MESSAGE:

WNDS ALOFT READQUT REQUEST MESSAGE:

STRI P REQUEST MESSACE:

HOLD/ DELAY MESSAGE:

CANCEL FLI GHT PLAN MESSAGE:

(10p CORRECTI ON CAPABILITY:

(11)

/| K (ELIGBILI TY QVERRIDE):

(12) PROBE ANALYSIS MESSAGES: See paragraph 6.0 for probe analysis messages.

(13) PROGRESS REPORT VALI DATI ON MESSAGE:

(b) Qut put

(1)

(2
(3)
(4)
(5)
(6)
(7
(8)

(9)

messages include the follow ng:

FLI GHT PROGRESS STRIPS:  Acconmodate the position report (ALREP) message
from ARINC.

READOUT OF FLI GHT PLANS:

READOQUT OF STORED WNDS ALCFT:

ACCEPTANCE AND ERROR DI AGNOSTI C MESSAGE TO CONTROLLER [ NPUTS:

PROBE ANALYSIS MESSAGES. See paragraph 6.0 for probe analysis nessages.

FLI GHT PLAN DATA UPDATE MESSACES:

PROGRESS REPORT:

PROGRESS REPORT DI SCREPANCY MESSAGE: This message shall be generated under
the follow ng conditions:

(a¥ Time variance.
(b) Altitude variance.
¢ed Fix variance.

The entire progress report excluding any weather data shall be presented
followed by a repeat of the data that is suspected.

PROGRESS REPORT OVERDUE ALERT: This alert shall be generated when a
Progress Report nmessage has not been received within a paraneter tine after
the flight was estimated at a posted fix.
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REFERENCE FI ELD (12)

This field is used for the identification of the field to be amended by the AM
message. The field is identified by either the field nunber or a field
abbreviation, as shown in Table |. There may be nultiple entries of Field 12
and Field 17 entered in a single AM nmessage, when nore than one field is to be
amended. A check shall be made to assure that each entered Field 12 is
different. \Wen Field 02 is amended, the ODAPS shall not allow other fields
in the sane nmessage to be amended. Further, once a Field 02 anendnent has
been applied, no other messages shall be accepted for this flight until al
resulting update messages are acknow edged or have been printed on the flight
strip printers. Refer to NAS-M>-311, 2.1.3.1.2 and 2.1.3.2.3 for further
details.

4.2.1.3.3 AMVENDMENT OR CORRECTI ON FIELD (17)

4.2.1. 4

This field shall totally replace the contents of the Reference Field (12) in
the referent stored flight plan, except for a Field 10 (Route) nmerger. Field
17 shall not be format checked because the data will be checked when the
amended flight plan is reprocessed (except when Fields 04 or 07 are replaced)
In some cases however, some additional l|ogic checks shall be made. There, .,
shall be restrictions as to what,and how, anmendnents are made in order to
preserve the integrity of the flight plan and assure its conpatibility wth
the data base. Checks on Field 10 (Route) shall be particularly conprehensive
to ensure that the anended portion of the route can be successfully nerged
with the original route, thus producing a valid amended route. Error messages
shall, in so far as possible, indicate the nature and location of the error

A route readout request shall be trans-mtted to the source as a result of an
anbiguity error in an attenpted route amendnent or a route readout request
message (which is an AM nessage with Field 02 only). A route readout request
consists of the filed elements, including any program inserted route elenents,
identified by sequence nunber. Field 11 (Remarks) shall be processed on an

el ement basis, the elements being identified by the overcast weather syfbeoll; .
used for intercenter remarks and the clear weather synbol used for intracenter
remarks. For further details, refer to NAS-M>-311, 2.1.3.1.3 and 2.1.3.2.4

PROCESSING LOG C

After input checking is conplete, the anended flight plan shall be repro-
cessed, when required. Reprocessing is required when any of the folllowing<are
amended; Field 03, when the aircraft class changes; Field 06; Field 10, wth
some exceptions; and Fields 08 or 09 in sone cases (NAS-MD-311, 2.1.4). The
fix times shall be recalculated when the flight plan route is reprocessed when
there are any changes in Fields 05 07 or 08, or a change made to Field 10

i nvol ves a del ay.



422.1.3 QUTPUTS
Wien an anendment changes the content of flight progess strips or deletes the ‘
requirement for strips at a sector or renote FDIO |ocations, updates or new
strips shall be output, excluding updates to the center sector that entered
the anendment. Wen new strips are not required, then the update infornation
shall be transmtted to the (FDIO) CRT at the appropriate sector. Al anended
flight plans shall be printed on the line printer. As applicable, messages
shall be sent to the adjacent centers when the flight plans have already been
trans-mtted. When a flight is not going to enter an adjacent center which
has received tranmssion of a flight plan, then the RS (Remove Strip) nmessage
shall be transmtted. Messages to NADIN shall be transmitted as required.
Refer to NAS-MD-314, where appropriate, for further details of the results of
outputs. Refer to NAS-MD-311, 2.1.5 for further details.

4.292 CM CR (CORRECTION MESSAGES)

These nessages are used in response to error messages produced by the
conmputer. CM (Correction Message) pertains to renote TTY unit or units. CR
(Correction Message pertains to internal 10T unit or units. See NAS MD- 311,
1.8 for details.

4,2.2.1 SQURCES

The CM message can originate from TTY, and a CR nessage froman IOT, a
keyboard or FDI O

4.2.2.2 CONTENT ‘
The CM nessage consists of Field 00 (Source ldentification), Field 01 (Mssage
Type), Field 17 (Amendment or Correction Data). The CR message consists of
Field 00 (Source ldentification). Field 01 (Message Type) Field 25 (Referent
Message Descriptions), Field 17 (Amendnment or Corrections Data).

4.2.2.3 ACCEPTANCE CHECKI NG

The logic and format checks outlined in 3.3 shall apply. |If Field 00 of a CM
message or Field 25 of CR nessage is not the same source identification an the
nmessage to be corrected, the correction message is rejected. See NAS-MD-311—
1.8.2 for additional details.

4.2.2.4 PROCESSING LOG C

Processing shall allow a field or element error to be verified, deleted or
replaced, or an omtted field added by the source.
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QUTPUTS

After a correction is accepted, the referent message shall be processed as an
initial message and an appropriate response returned to the entering device.

DEP (1 CAO DEPARTURE)

A DEP message is used to activate a proposed departure or a proposed aikffiille
flight plan.

SQURCE
Fromnon-U. S. air traffic facilities via AFTN or NADI N.
Cont ent

The | CAO DEP nessage contains a Message Type Field, (01) an Aircraft
| dentification Field (02), and a Departure Time Field.

| NPUT CHECKI NG AND PROCESSI NG

The checks specified in 3.3, as applicable to the 1CAO format shall be
perfornmed. Conversion of the message shall: translate the 3 character |CAO
message type (DEP) into the 2 character field DMand place it in Field 01,
place the 2 to 7 character |1CAO Aircraft ldentification Field directly into
Field 02, and place the Departure Time Field directly into Field 07 of the
ODAPS flight data processor nmessage. Reference NAS-MD-311, Appendix H.

QUTPUT

The output shall be a DM message.

DM ( DEPARTURE MESSAGE))

A departure nessage is used to activate a flight plan with a proposed depar-
ture time. Further details on DM processing are contained in NAS-MD>-311, 2.5

SOURCES
This message can originate from a keyboard, 10T, or FDIO or 9020 CCC
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CONTENT

DM consists of Field 01 (Message Type), Field 02 (Flight Identification),
Field 07 (Coordination Time, optional) and Field 08 (Assigned Altitude
optional)

| NPUT _CHECKI NG

The checks specified in 3.3 shall be performed. The message shall be checked
to ensure that the contents of the data fields agree with the existing data
contained in the flight plan to which the departure message is applied. When
the data fields do not agree an error nessage shall be returned. The Field 02
format requirements are the same as those described for the Amendnent Message
The data entered may be a conputer identification nunber, Beacon Code, or
aircraft identification. Wen a Field 02 amendnent has been applied, no DM
messages shall be accepted for this flight until all update messages are
acknow edged or have been printed on the associated flight strip printer
Reference NAS-MD-311, 2.5.2 and 2.5.3 for further details on input checking

PROCESSING LOG C

The proposed tine and the stored flight plan shall be changed to the actua
departure tine, and the estimated time of arrival (ETA) updated as appropri -
ate. The assigned altitude field in the flight plan shall be updated. The
flight plan route shall be converted, fix tinmes calculated, and flight pro-
gress strips generated. Departure strips shall be generated, when appropri-
ate. Refer to NAS-MD-311, 2.5.4 for further details.

QUTPUTS

Flight strips for the Activated Flight Plan shall be printed. Responses shal
be sent to the source for DM messages as required. A flight plan printout
shal | be generated and routed to the line printer. Refer to NAS-MD>-311, 2.3.5
for further details

FP ( FLI GHT PLAN)

The purpose of the flight plan nessage is to establish a data base of active
and proposed flight plans used for the printing of flight strips, display,
printout, and interfacility data transfer functions. This data base shal

al so be used by other program functions. Details of FP message processing are
contained in NAS-MD-311, 2.7

SOURCES
The sources can be a keyboard, FDIO an IO, or 9020 CCC
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CONTENT

The content consists of Field 00 (Source ldentification fromall externa
sources), Field 01 (Message Type), Field 02 (Flight Identification), Field 03
(Aircraft Data), Field 04 (Beacon Code, optional), Field 05 (Speed), Field 06
(Departure Point/Coordination Fix), Field 07 (Proposed Time/ Coordination
Tine), Field 08 (Assigned Altitude, when the flight plan is active), Field 09
(Requested Altitude, when the flight plan is proposed), Field 10 (Route) and
Field 11 (Remarks, optional)

| NPUT _CHECKI NG

The checks specified in 3.3 shall be performed. Checks shall be performed to
ensure that data entered in one field logically agree with data of other
fields, and that there is no conflict with the stored data base. Table 2-1 in
NAS- MD- 311 shows the proper data fields and sequence for the different
sources. A duplication check shall be performed to deternmine when a flight

pl an having the same aircraft identification as contained in the entered
message already exists in the stored data base; in this case, an appropriate
message shall be transmitted to the source with an accept nessage, reject
message or error message depending on the status of the flight plan and its
departure point. Table 2-2 in NAS-MD-311 shows the proper response to the
various conbinations of status and departure points

The Coordination Time field (Field 07) can contain a letter with four nunbers,
the nunbers indicating the tine in hours and mnutes, and the letter being a D
for actual departure time, E for estimated time, F for “flush time”, or P for
proposed departure tinme. The letter F is acceptable only from NAS. Reason-
ability checks shall be perfornmed on the time within site paraneter limts
Refer to NAS-MD-311, 2.7.3.1.6, and Appendix E for further details on Field 07
input checking. Field 08 (Assigned Altitude) shall be required in active
flight plan messages. It may indicate an altitude or altitude block (two
altitudes separated by the letter “B" e.g., 350B37®, defining the upper and
lower limts). See NAS-MD-311, 2.7.3.1.7 for format details.

Field 09 (Requested Altitude) shall be required in a proposed flight plan
nmessage. It may be an altitude or an altitude block

Field 10 (Route) input checks are described in Section 3.3

Field 11 (Remarks) is optional and may contain a maxinum of 20 characters
(intracenter) or 40 characters (intercenter). The intercenter remarks elenment
shall be identified by a clear weather synbol ( 0 ) preceding it. The intra-
center remarks el ement shall be identified by an overcast synbol { + ) preced-
ing it. Intracenter remarks shall not be transmtted beyond the originating
center (NAS-MD-311, 2.7.3.1.10)
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4.2.5.4  PROCESSING LOG C ‘

The heavy-jet indicator (H) shall be printed on all strips and included in
U.S. intracenter transmssions of the flight plan when it has been input in
Field 03 (Aircraft Data). Wen Field 05 (Speed) is entered in the formof a
MACH nunber, it shall be converted to true air speed as defined in NAS-M- 311,
2.7.4.2. The altitude (Field 08 or Field 09) shall be processed and printed
on strips as appropriate. Field 10 (Route) processing shall be as defined
herein. A conputer identification nunber shall be program assigned to each
flight plan. The tinmes of arrival for converted fixes shall be calculated for
active flight plans

4.2.5.5 QUTPUTS

An acceptance, rejection or error message shall be returned to the loca
source (keyboards, IOT) except as specified herein. A DA nessage (Acceptance
Message) shall be transmitted in response to the receipt of a valid flight
plan nessage. A rejection (DR) message shall be transmitted in response to
the receipt of a flight plan nessage containing a logic error in any field or
inthe first route segnent of Field 10. A retransmt nessage (DX) shall be
transmtted in response to the receipt of a flight plan nmessage in which a
transmssion error or a format error is detected. \Wen a Field 10 etkor is
detected in any other than the first route segnment, the flight plan shall be
accepted and a DA message transmitted. In this case, an inconplete route
alert shall be output to the sector whose area contains the Last posted fix.
Flight strips shall be generated and routed as specified herein. Flight plan ‘
nmessages shall be transmitted to other facilities when the aircraft is going
to pass into the other facilities. [Intracenter remarks in Field 11 shall not
be transmtted to another facility. Al transmssions to an adjacent facility
shal| be based on site paraneter time. The processing of a flight plan
entered with an inconplete route indicator or inproper route data shall be
performed, provided that at least the first route segment is acceptable and
can be converted. In this case, flight progress strips shall be printed for
the acceptable portion of the route and an inconplete route indicator (XXX
printed after the last acceptable route elenment in the route portion of the
flight progress strips. Wen a route amendnment is not entered correcting or
conpl eting the unacceptable or nmissing route data within a predetermned tine
prior to the flights reaching the last posted fix (see NAS~-MD-3U3D, an al ert
shall be output to the sector or sectors posting this last fix (output
described in NAS-MD>-314). See NAS-MD-314 for formats for flight plan data
printout and flight plan summary printout
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FPL (LCAO FLI GHT PLAN)

An FPL nessage is used to input an I1CAO flight plan to the ODAPS data base.
SOURCE

Via AFTN or froma non-U S. air traffic control facility.
CONTENT

FPL messages received will consist of the following I CAO fields: Message
Type, Aircraft Identification, Flight Rules and Status, Number and Type of
Aircraft, Equipment, Departure and FIR Boundaries, Route, Destination and
Alternate, and Cher |nformation

| NPUT CHECKI NG_AND PROCESSI NG

The checks specified in 3.3.1.4 and 3.3.1.5 shall be perforned, as applicable
to the I1CAO format. The 1CAO nessage fields shall be translated and placed in
the FP nessage fields as specified in NAS-MD-311, Appendix H.

OUTPUT

An FP nessage. The processing of an FP nessage deriving from an FPL nessage
shall be as described under 4.2.5

FR (FLI GHT PLAN READouT REQUEST)

This message is used to request a display for printout of the specified flight
pl an.

SOURCES
The allowabl e sources are a keyboard, 10T or FDIO
CONTENT

The nessage consists of Field 01 (Message Type), Field 02 (Flight
dentification) and Field 16 (Qutput Routing, optional, keyboard only)

| NPUT _ CHECKI NG

The checks specified in 3.3 shall be performed. A check shall be perforned to
assure that the optional departure point and Field 02 matches the first route
element of Field 10 (Route) of the referent flight plan. Wen nore than one
flight plan is found with the same flight identification, a list shall be
transmtted to the source containing data about each flight plan
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4.2.7.4 PROCESSI NG _AND QUTPUTS

An acceptable input shall result in the display or printout of the filed ‘
flight plan. Al programinserted additions shall be included in the output

with no elenments truncated. Wen the nessage is entered froman IOT, the

output shall be printed on that IOT. Wen it is entered from a keyboard and
contains the Qutput Routing field (Field 16), the output shall be printed on

the flight strip printer associated with the entering keyboard. \Wen Field 16
is not included in a keyboard input, the response shall be on the associated

CRT.

4.2.8 HM (HOLD
The Hold Message is used to initiate, nodify, terminate or cancel a hold
action at a converted fix or at the present aircraft position as determ ned
fromthe flight plan.

4.2.8.1 SOURCES
The sources can be a keyboard, 10T, or 9020 CCC

4.2.8.2 CONTENT

The content consists of Field 00 (Source Identification, NAS only), Field 01
(Message Type), Field 02 (Flight Identification) and Field 21 (Hold Data)

4.2.8.3 | NPUT__ CHECKI NG

The checks specified in 3.3 shall be performed. Wen an aircraft identifica-
tion is entered, a check shall be performed to ensure this identification

uni quely matches the identification of a flight plan currently residing in
storage. The departure point, when included within the flight identification
shall be checked to see that it matches the first elenent of Field 10 (Route)
of the referent flight plan. Wen a match does not occur, an error nessage
shall be returned to the source. Wen the identification matches nore than
one flight plan, a list of duplicate flights shall be returned to the source

4.2.8.4 PROCESSING LOGE C

Processing to determine the hold fix and other necessary factors shall be
performed as defined in NAS-MD-311, 2.8.4 in so far as it applies to the
ODAPS.

4.2.8.5 QUTPUTS

Strips shall be printed as defined in NAS-MD>-311, 2.8.5 and the Hold List
(defined in Paragraph 5.6) shall be nodified
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Mp (M SSION FLIGHT PLAN)

This message is used to enter mssion flight plan data and to termnate the
printing of strips for previously entered mssion flight plans. Refer to NAS-
MD-311, 2.9 for details of MP message processing

SOURCES
The sources can be card reader, keyboard, (CF)Z, or |OT.
CONTENT

The content consists of Field 01 (Message Type), Field 22 (Mssion Data),
Field 02 (Flight Identification), Field 03 (Aircraft Data), Field 05 (Speed)
Field 06 (Coordination Fix), Field 07 (Coordination Time), Field 08 (Assigned
Altitude), Field 10 (Route) and Field 11 (Remarks, optional). A nessage to
termnate the printing of strips consists of Field 1 and 02 only. Field 22
indicates where, and how many, sets of this mission flight plan are to be
printed

| NPUT _ CHECKI NG

The checks specified in 3.3 shall be perforned. Fields 02, 03, 05, 06, 07,
08, and 11 shall be checked in a simlar manner or identically to FP (Flight
Plan) message checking. Reasonability checks shall be per-formed on al
fields. No check shall be nmade on Fields 03 and 07. Field 22 shall be
checked to ensure that it refers to a valid device and has a non-zero nunber.
Duplication checks for Field 02 shall not be performed. Wen an MP nessage
termnating printing is entered, Field 02 shall be checked to ensure it

mat ches the aircraft identification of a mssion flight plan already in
storage; otherwise, an error nmessage shall be returned

PROCESSING LOG C

When the mission flight plan contains 9 or 10 fields, it shall be stored and
the outputting of strips shall be initiated, but the flight plan shall not be
made a part of the flight plan data base. A mission flight plan containing
only Fields 01 and 02 terminates strip printing for all mssion flight plans
containing the entered AID (Field 02).. Upon conple-tion or termnation of
strip printing, the flight plan shall be deleted from storage and not included
in the facility traffic count

QUTPUTS

Al'l flight progress strips generated for a mssion flight plan shall be
printed on the printer specified in Field 22 in a continuous sequence as
specified in NAS-MD-314. The current status of conmbi ned FPAs shall be used in
the determination of posting. Accept responses shall be returned to the
source for 10T and keyboard inputs or to the line printer for card reader

i nputs.
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PR ( PROGRESS REPORT))

A Progress Report nessage is used to update the status of an active flight ‘
pllan or to release a flight plan froma prior hold action. Details of PR
message processing can be found in NAS-MD- 311, 2.11. The NAS Progress Report
message shall require nodification in order to accept the conplete Cceanic
Progress Report. The nodification shall consist of adding altitude, next fix
next fix estimate, and subsequent fix, to the content of the PR message
Additional ly there shall be optional fields of tenperature and w nds al oft

data for input to the winds aloft data base

SOURCES

The message can originate from a keyboard, ARINC, 0T, or FDIO

CONTENT

The message consists of Field 01 (Message Type), Field 02 (Flight Identifica-
tion), Field 54 (Reported Atitude), and optional fields, Field 18 (Progress
Report), Field 68 (Fix), and Field 20 (Upper Wnd Data)

| NPUT _ CHECKI NG

The checks specified in 3.3 shall be perforned. Field 02 shall be checked as
in the flight plan nmessage. Wen an anendnent to Field 02 has been input, no
PR messages shall be accepted until all update messages have been acknow edged
or have been printed on the associated flight strip printer. \Wen a fix is
entered in Field 18, it shall be checked to assure that it is adapted and does
not occur nmore than once in the route; when it does, an error nessage shall be
output to an adapted device. In addition to the requirenents for eligibility
to enter progress reports due to source position or current flight plan status
as outlined in NAS-MD-311, 2.11.3.2.3 and 2.11.3.2.4, input checking of the PR
will conformto requirements outlined in paragrsaph 4.2.16 above. |nput
checking has to conform and operate in parallel to the input nmessage

PROCESSING LOG C

The entered tine shall replace the CTA (Calculated Time of Arrival) for the
converted fix specified in the progress report nessage. The CTAs for all
converted fixes succeeding the entered fix for the referent flight plan shal
be recalculated in relation to the new CTA for the fix entered in the progress
report. \Wen the aircraft is in, or is scheduled to be in, hold status, the
progress report shall have the effect described in NAS-MD-311, 2.11.4.2. Wen
the message releases a flight froman indefinite hold, strip printing shall be
reinitiated in accordance with NAS-MD-314. In conjunction with the
requirement contained in paragraph 4.2.(a) (13) above, a Progress Reprort
message validation scheme shall be provided whereby if the reported data is
found to be questionable by the program (Fix Time differs by a paraneter tine
or other data is not as expected) the controller shall review the progress
report before it is applied as an update to the ODAPS flight data processor
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4.2.10.5  QUTPUTS

! A nmessage containing the aircraft identification, fix, fix time, altitude,
next fix, next fix estimate and subsequent fix shall be sent to the controll-
ing sector for all acceptable Progess Reports. |f the Progress Report is

unacceptable a Progress Report Validation nessage shall be output at the
controlling sector for validation (SEe 4.2.10)).

4.2.11 PV ( PROGRESS REPORT VALIDATION MESSAGE)

The PV nessage provides the range of responses to a Progress Report
Di screpancy nessage which has identified one of following problenms with a
received progress report.

(a) The reported time by the fix differ’s nore than a paranmeter time fromthe
expected tinme.

(b) The reported altitude differs from the assigned altitude.
(e) The next fix differs fromthe expected fix.

(d) The estimate for the next fix differs fromthe CTA for that fix by nore
than a parameter val ue.

(e) The subsequent fix differs fromthe expected fix.
4,2.11.1 SOURCES
' The source can be a keyboard or FDI O
4,2.11.2 CONTENT

The nessage consists of Field 01 (Message Type), Field 02 (Flight Identifica-
tiom),, and optionally, Field 17 (Amendment or Correction Data).

4.2.11.3 | NPUT _ CHECKI NG

The checks specified in 3.3 shall be perforned. |If optional Field 17 data is
included, it nust be of the format and content to reasonably replace the
suspect data reported in the PR Discrepancy message, or it should be in the
format of a route anendnent.

4.2.11.4 PROCESSING LOG C

If the PV nessage does not contain optional data, it conveys that the PR is
valid as received, i.e., that the suspect data is good. [If optional data is
included, it should either replace totally the suspect data called out in the
Di screpancy nessage, or be an acceptable route anendment that will resolve the
situation wherein a fix has been identified as the suspect data. |f the data
is altitude data other than stored, an altitude anendment is effected. If it
was the fix tine, the PV nessage effects a tinme revision.

! 4.2.11.5  OUTPUTS

|f optional data is entered, a corresponding amendment and update is
generated. In all cases, a positive disposition of the PR wll be made.
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4.2.12 RS (REMOVE STRIP)

The purpose of the remove strip message is to remove from the ODAPS flight ‘
data processor all flight data for an entered flight plan. Details on RS
message processing are contained in NAS-MD-311, 2.14

4.2.12.1  SOURCES
The source can be a keyboard, 10T, FDIO or 9020 CCC
4.2.12.2  CONTENT

The content consists of Field 00 (Source ldentification, used for NADIN),
Field 01 (Message Type) and Field 02 (Flight Identification)

4.2.12.3 | NPUT CHECKI NG

The checks specified in 3.3 shall be performed. Further input checking shal
be performed as defined in NAS-MD-311, 2.14.3

4.2.12.4  PROCESSING LOG C

Refer to NAS-MD-311, 2.14.4 for details on processing

4.2.12.5  QUTPUTS

A remove strip update message (see NAS-MD-314) shall be routed to all sectors
currently posting the flight, starting with the sector containing the flight (
plan present position, excluding the source that entered the RS message. \hen
the RS nmessage is entered after an interfacility flight plan has been
transmtted, a renove strip nessage shall be sent to the affected facilities
(see NAS-MD-315). A Rermove Strip message shall cause a flight plan data
printout message to be generated and routed to the line printer as specified

i n NAS- MD- 314.
4.2.13 SR ( STRI P REQUEST))

The SR message is used to request the printing or reprinting, at the desired
position, of one flight progress strip for a specified flight. Details on SR
message processing are located in NAS-MD-311, 5.6

4.2.13.1  SOURCES
The source can be an 0T, keyboard, or FDI O
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CONTENT

The nmessage consists of Field 01 (Message Type), Field 02 (Flight Identifica-
tion), Field 13 (Location ldentifier) and Field 16 (Qutput Routing). Field 02
can be an aircraft identification and departure point, or a conputer identifi-
cation nunber (CID). Field 13 can be a fix identifier, a fix-radial-distance
or a strip nunber. Field 16 can be a sector identification or an identifica-
tion of a facility and, when adapted, a particular flight strip printer.

| NPUT _CHECKI NG AND PROCESSI NG

The checks specified in 3.3.1.4 and 3.3.1.5 shall be performed. \Wen a
conputer identification nunber is entered in Field 02, it nust currently be
assigned to a flight plan resident in core storage and an entered aircraft
Identification must uniquely match the identification of a flight plan in core
storage; otherwise, an error nessage shall be returned. Wen the optiona
departure point is included, it nust match the first route elenent of Field 10
for the stored flight plan. The output routing field, Field 16, shall be
checked to see that it contains the adapted identification of one of the
followng: active sector, adapted oceanic FDI O equi pment or adjacent center

QUTPUTS

An accept response shall be returned to the entering source. A strip shall be
printed in a format determ ned by the output device to which the strip 1s
rout ed.

TD ( TEST DEVECE))

The TD nessage is used to provide an output test nessage isolated from
operational nessages. Details of TD message processing are contained in NAS-
MD-311, 8.5

SOURCES

The source of the nessage can be a keyboard, [OTl, or FD O

CONTENT

The content consists of Field 00 (Source Identification, NADIN only), Field 01
(Message Type) and Field 16 (Qutput Routing, optional for keyboards and LOTs)..
Absence of Field 16 from a nessage input from a keyboard or 10T indicates that
the test message is to be routed to the source

| NPUT _CHECKI NG _AND PROCESSI NG

The checks specified in 3.3.1.4 and 3.3.1.5 shall be perforned. Field 16
shal | be checked to ensure that it is in the proper format. See NAS-M-311,
8.5.3.1, for additional information
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CONTENT

The nmessage consists of Field 01 (Message Type), Field 02 (Flight Identifica-
tion), Field 13 (Location ldentifier) and Field 16 (Qutput Routing). Field 02
can be an aircraft identification and departure point, or a conputer identifi-
cation nunber (CID). Field 13 can be a fix identifier, a fix-radial-distance
or a strip nunber. Field 16 can be a sector identification or an identifica-
tion of a facility and, when adapted, a particular flight strip printer.

| NPUT _CHECKI NG AND PROCESSI NG

The checks specified in 3.3.1.4 and 3.3.1.5 shall be performed. \Wen a
conputer identification nunber is entered in Field 02, it nust currently be
assigned to a flight plan resident in core storage and an entered aircraft
Identification must uniquely match the identification of a flight plan in core
storage; otherwise, an error nessage shall be returned. Wen the optiona
departure point is included, it nust match the first route elenent of Field 10
for the stored flight plan. The output routing field, Field 16, shall be
checked to see that it contains the adapted identification of one of the
followng: active sector, adapted oceanic FDI O equi pment or adjacent center

QUTPUTS

An accept response shall be returned to the entering source. A strip shall be
printed in a format determ ned by the output device to which the strip 1s
rout ed.

TD ( TEST DEVECE))

The TD nessage is used to provide an output test nessage isolated from
operational nessages. Details of TD message processing are contained in NAS-
MD-311, 8.5

SOURCES

The source of the nessage can be a keyboard, [OTl, or FD O

CONTENT

The content consists of Field 00 (Source Identification, NADIN only), Field 01
(Message Type) and Field 16 (Qutput Routing, optional for keyboards and LOTs)..
Absence of Field 16 from a nessage input from a keyboard or 10T indicates that
the test message is to be routed to the source

| NPUT _CHECKI NG _AND PROCESSI NG

The checks specified in 3.3.1.4 and 3.3.1.5 shall be perforned. Field 16
shal | be checked to ensure that it is in the proper format. See NAS-M-311,
8.5.3.1, for additional information
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ROUTE CONVERSI ON AND FI X POSTI NG

Rout e conversion and posting logic differs depending on whether the route to be
converted is an adapted route or a direct route. Adapted routes consist of ATS
Routes, Conposite Routes, Organized Tracks and certain direct routes. Convert-
ing an adapted route consists of determning the points of entry and exit from
the adapted route and then extracting the converted fix data between the entry
and exit points from stored data. Posting the converted fix data depends on how
the fix posting priority codes, altitude range data and FPA data associated with
each fix on the adapted route have been initialized. Special processing is also
provided for coded routes. Five types of coded route options will be provided;
these are airspeed, altitude, reentry loop, multiple exit transitions and tine
del ay.

Direct route conversion is applied to each segnent of the filed route for which
no adapted route applies.

Calculations shall be performed to find the point of intersection between a
filed route segment and:

a. A center boundary

b. A Fix Posting Area (FPA) boundary
C A major or mnor airway

d. Lines of latitude and |ongitude

e. A line perpendicular to that segment which passes through a focal point fix
(FPF)

f. A special sector coordination line (S-line)

Al'l points of intersection are stored as converted fixes in the formof x-y
coordinates. Al points to be posted are normally posted in as the fix only, in
the form of latitude/longitude or in the form of fix-radial-distance

The selection of points to be posted is made according to the following priority
list and settings in adaptation, with the result being one posting per pass of
the flight through each FPA
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ROUTE CONVERSI ON AND FI X POSTI NG

Rout e conversion and posting logic differs depending on whether the route to be
converted is an adapted route or a direct route. Adapted routes consist of ATS
Routes, Conposite Routes, Organized Tracks and certain direct routes. Convert-
ing an adapted route consists of determning the points of entry and exit from
the adapted route and then extracting the converted fix data between the entry
and exit points from stored data. Posting the converted fix data depends on how
the fix posting priority codes, altitude range data and FPA data associated with
each fix on the adapted route have been initialized. Special processing is also
provided for coded routes. Five types of coded route options will be provided;
these are airspeed, altitude, reentry loop, multiple exit transitions and tine
del ay.

Direct route conversion is applied to each segnent of the filed route for which
no adapted route applies.

Calculations shall be performed to find the point of intersection between a
filed route segment and:

a. A center boundary

b. A Fix Posting Area (FPA) boundary
C A major or mnor airway

d. Lines of latitude and |ongitude

e. A line perpendicular to that segment which passes through a focal point fix
(FPF)

f. A special sector coordination line (S-line)

Al'l points of intersection are stored as converted fixes in the formof x-y
coordinates. Al points to be posted are normally posted in as the fix only, in
the form of latitude/longitude or in the form of fix-radial-distance

The selection of points to be posted is made according to the following priority
list and settings in adaptation, with the result being one posting per pass of
the flight through each FPA
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FP PAST FI X AND FP NEXT FI X

The converted fixes immediately previous (FP past fix) and subsequent (FP next
fix) to the flight plan’s present position wll be determned.

EXTRAPOLATI ON__ STATUS

The current flight plan status (e.g., maneuvering in the vicinity of fix,
enroutre between fixes, etc.) will be determned. The flight plan past fix and
present position are determned before determning extrapolation status. The
extrapolation status of a flight plan will be one of the follow ng:

a. NONE - Flight plan is proposed or has not yet reached first converted
fix.

b. TWAN- Flight is at a fix for which a delay for turning from one segnment
to another is expected.

C. HOLD - Flight is at a fix for which a hold action has been entered.

d. ENROUTE - The flight is proceeded eftouits.
The extrapolation status is determned by flight plan past fix, flight plan
present position fix, calculated tinme of arrival at a fix, present clock tineg,

and the hold fix (if any) for the flight plan.
PRESENT PCSI TI ON FI X

The flight plan present position fix will be determ ned based on cal cul ated
times. This determination will identify the fix (past or next fix as deter-
mned in 4.5.1) the flight is nearest as the present position fix.

WNDS ALCFT

An upper wind table (see 10.12 for adaptation criteria) shall be identified in
adaptation that contains the wind station identifiers and the altitude for
which forecast and/or reported wind data will be stored. These wind data
shall be utilized in the calculation of ground speed. See NAS-M-313,

Appendix A for further details.
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4.6.1 | NPUT/ OUTPUT MESSAGES ( RESULTS)

4.6.1.1 uw (UPPER WILNDS))

The UW nmessage is used to enter wind data for use in fix-time calculation
Refer to NAS-MD-311, 8.7 for details

4.6.1.2 SQURCES

The sources can be the card reader, 10T, WSMC and from Progress Report. See
Section 7 for WSMC criteria

4.6.1.3 CONTENT

The nessage consists of Field 01 (Message Type), Field 13 (Location
ldentifier), Field 19 (Upper Wnd Altitude) and Field 20 (Upper Wnd Data)

Mil tiple conbinations of Field 19 and Field 20 nay be entered. Each Field 19
consists of two digits representing thousands of feet. Field 20 contains two
digits representing azinuth in tens of degrees (01 to 86D, and two digits
representing the speed in knots. For speeds from 100 to 195 knots, the
azinuth is increnented by the value of 50 (thus ranging from51 to 86).

4.6.1.4 | NPUT__CHECKI NG _AND PROCESSI NG

The checks specified in 3.3 shall be perforned. Wien any of the alti-tudes
are not adapted, an error message shall be returned. \Wen the entered
reporting station identifier is not an adapted wind reporting station, an
error message shall be returned. WSMC wind data that is in error shall be
output to an adapted device

4.6.1.5 RESULTS

When the UW message is in error, a rejection message shall be returned to the
entering source and to the line printer for card reader or IOT input. The
wind data received via a progress report shall replace previously enter data
and stored in the same manner as specified for UN.  Wen it is acceptable, the
input data shall be stored as entered and an accept response shall be returned
to the source for IOl inputs or to the line printer for card reader inputs
Acknowl edgenents will not be sent to WSBMC. The wind data received via a
progress report shall replace previously entered data and be stored in the
same manner as specified for UW If the reported fix does not have an
associated wind station or if the altitude is not adapted then the w nd data
shal | be ignored. See 4.2.10

4.6.2 UR (UPPER W ND REQUEST)

The UR nessage is used to request a printout of stored upper wind data for the
specified reporting station. Details of UR message processing is contained in

NAS-MD-311, 5.8
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SOURCES

The source can be an IOl or keyboard.

CONTENT

UR consists of Field 01 (Message Type) and Field 13 (Location Identifier).

| NPUT __CHECKI NG

The checks specified in 3.3.1.4 and 3.3.1.5 shall be performed. A check shall
be performed to ensure that the entered location identifier (Field 13) is in
the adapted Wnd Tables; otherwise an error nessage shall be returned.

RESULTS

A printout of stored wind data for all altitudes at the specified station in
the format of the input wind data (i.e., altitude/azimth/speed shall be * .
effected). Wen conplete wind data for the specified station has not been
entered since startup, the output format shall consist of the adapted alti-
tudes followed by blanks for any altitudes that have not had azinuth/speed
information entered with a UW nessage.

POS/AGR (POSETION REPORT/AIRED)

This message is received on line from ARINC and will be converted for further
internal processing as a PR The wind data fromthis report shall be utilized
to update the wind data tables. (See 4.2.10)

SOURCES

The source will be AIRING or keyboard/I0T..

CONTENT

The message format nust be determined and will be provided within 30 days
after contract award.

| NPUT__ CHECKI NG

The checks specified in 3.3 shall be performed. Eligible fields and format
shall be provided. [If the wind station for the reported fix is not adapted
then the wind data of the program report shall be ignored. If the flight
reported altitude is not an adapted altitude for the wind station associated
with the reported fix the wind data shall be ignored. (See 10.12 for
altitudes that can be identified).
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PROCESSI NG
Acceptabl e wind data contained in the Progress Report shall be stored in the

Wnds Al oft (Upper-Wnds) table. See 10.12. The forecasit wi nd data received
from WBC shal | be used to establish or update the wind table if

(8 No data is stored.

(b) Existing data is nore than a paranmeter tine old.

The stored data (received via Progress Report or Controller input) shal
contain the time of the report. This time shall be used in determning if the
forecast winds will replace the currently stored data

CONFLI CT_PROBE SUPPORT

The flight data processing (FDP) function is required to naintain a conprehen-
sive data base to support the conflict probe function. The CDAPS FDP shal
performa check on a flight plan in order to determine if the protected air-
space of an aircraft will overlap the protected airspace of any other aircraft
within the FIR  This function is termed “conflict probe”. Secondly, ODAPS
shall be able to display on a Plan View Display (PVD), the current and
projected aircraft positions from information derived from the current flight
plan data that are resident in the ODAPS FDP data base

CONFLI CT__PROBE FUNCTI ON

The conflict probe function shall consist of determining from flight plan data
whether the protected airspace of an aircraft projected along the fllight
path/profile described by its flight plan will infringe upon (i.e., have
points in comon with) the protected airspace of any other aircraft or any
airspace reservtion. A predicted infringenent is terned “potential conflict”
of the protected airspaces. The probe shall be executed throughout the CDAPS
oceani ¢ adapted airspace traversed by the aircraft. Separation mnima
described in FAA Handbook 7110.83 shall apply.

DI SPLAY PROCESSI NG SUPPORT

Flight Data Processing will support the display processing function. This
support includes the maintenance of the relevant data base, e.g., current
flight plan data for display in tabular lists and in data blocks, and the
provision of certain functions, e.g., flight plan position extrapolation, the
activation, dropping and sector/center boundary crossing events of flights
plans, etc.”



4.9

5.0

-59-

| NTERFACE PROCESSI NG SUPPCRT

The operational software program devel oped by the contractor shall successfully
interface with and perform the follow ng functions

(a)

(b)
(ch
Cdp
(e

(£)

(2d

(h)

Flight plan data input from PVD keyboards, 10T, 9020 €€Cs, and ot her
sel ected external devices and interfaces

Up to six (6) enroutte 9020 CCCs..
Accept oceanic flight plans and related nmessages from the 9020 CCC
Transmt the messages described in this specification to the 9020 CCC

Qutput flight plan position data and conflict probe (graphic and al pha-
nuneric) to situation displays at oceanic sector positions

Processing of flight plan data and flight data messages received sent to or
fromnon- US ARTCCs,, NORAD Facilities, CARF, ARINC, AFTN, and Internationa
Fl i ght Service Stations (IFSSs)..

Capability of processing flight plan data or the flight data nessages
received from FDIO equi pnent |ocated at oceanic sector positions or renote
posi tions.

Qut put of messages for flight strip printing or flight plan data display,
or both, to FDIO termnal equipnent at oceanic sector positions or renote
posi tions.

DI SPLAY PROCESSI NG

The Display Processing function shall drive the situation display. PvDs will be
used for the situation displays in ODAPS. There will be a maximm of ten
operational PvDs for each ODAPS facility.



5.1 DESCRI PTI ON

The display shall provide the oceanic controller with a graphic representa-
tion of the flight plan extrapolated position of all aircraft under his
control. This, along with other alphanuneric data, will provide current
spatial relationships and altitude data for decision making. This display
shal | be capable of displaying time, map data, aircraft position synbols, ful
data bl ocks, route displays, velocity vectors and tabular alphanuneric data
An area at the bottom of the display shall be reserved for the review of input
nessages and for certain conputer response messages. Additional display
capabilities shall include the blinking of acids in the data blocks of air-
craft in conflict as determned by the probe analysis function. The area on
the display in which the tabular data is displayed shall be determ ned

i ndependently for each display by site adaptation. The controller shall be
provi ded the capability to relocate tabular data. Mst of the display
controls presently available with the NAS 9020 PVDs wi || be used. ‘

Data bl ocks are addressed in paragraph 5.5, Tabular lists in 5.6, and Maps in
5.4,  Further information on the PVD and on Display Processing functions are
addressed in the follow ng subparagraphs

5.1.1 PVD DEVI CES

The Plan View Display comes equipped with a nunber of devices for input,
output and filter actions. In terms of these devices, there are tw
differences between the PVD as configured for ODAPS and the NAS Stage A PVD
ODAPS wi || not have a Conputer Readout Device (CRD),, and in the initia
version of ODAPS, no utility is made of the Category/Function controls. The
physi cal arrangement of all controls of the PVD is shown in Figure 5.1.
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DATA ENTRY CONTROLS (DEC)

The DEC interface with the system (i.e., the ODAPS conputer) consists of the
foll owi ng devices

a. Category/ Function Controls
b. Quick Action Keys
C Trackbal |

d. Al phanuneric Keyboard

CATEGCORY/ FUNCTI ON  CONTROLS

For the initial software version of ODAPS, these controls will not be
utilized.

QUI CK_ACTI ON_KEYS

Each PVD has 15 quick action keys. The Message Type Designator (Field 01) for
a message shall be entered by neans of a Quick Action Key. The PVD has a
nmodul e of 15 backlighted Quick Action Keys. These keys are |ocked when a
nessage is entered into the system They are unlocked when the system acknow
| edges the message or the CLEAR key is depressed

The Trackbal |l Enter Key duplicates the function of the Al phanumeric Keyboard
for all Quick Actions in which a trackball can be entered. If the Controller
wi shes to deselect the Quick Action after the Quick Action Key has been
depressed, he can do so by pushing the Cear Key, which clears the Preview
Area and returns the cursor to the first character position, then reinitiat-
ing the input.
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DI SPLAY FILTER KEYS

Twenty-eight Display Filter Keys are arranged in 4 colums with 7 rows.
These backlighted alternate action keys are used to select or inhibit the
(O ass/ Types of data that are displayed on the PVD. These will include the
Map Select function and the Atitude Filter function.

FIELD SELECT KEYS

An array of eight backlighted alternate action inhibit or select Field
Sel ect Keys are physically present. However, only 6 keys are enabled for
ODAPS.  One key selects or inhibits the Full Data Block Leader. One key
selects or inhibits the Full Data Block Position Synbol. The renaining
four keys address Fields 3 through 6 of the data block. Fields 1 and 2
cannot be inhibited.

RANGE CONTROL

A fourteen-position rotary switch provides range (display radius) control.
Only the first six range settings (given in nautical mles (aaid) of usable
di splay radius) can be selected by the controllers. Wthin the maxi num
range of 2000 miles, these will be site adaptable; nom nal setting 100,
250, 500, 1000, 1500 and 2000.

OFFCENTERI NG KEYS

O fcentering controls are two backlighted interlocking keys - Preset and

Manual . Depression of the Present Key will center the PVD on the preset

origin (based on system coordinates) for this console. The preset origin
Is specified by adaptation at startup.

Manual offcentering is acconplished by positioning the Trackball at the
point desired for the new PVD center, then depressing the Manual key.

FLI GHT PLAN PCSI TI ON SYMBOL HI STORY CONTROL

A six-position rotary switch allows selection of 0 to 5 reports of Flight
Plan Position Symbol History.
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5.1.1.6.6 DATA BLOCK LEADER LENGTH CONTROL

A four-position rotary switch allows the selection of the Leader Length
between the track synbol and Data Bl ock character array. The four

sel ectabl e val ues are:

a. 0 inches (in.>

b. 0.625 in. (L/32 display dianmeter)

C 1.25 in (L/16 display dianeter)

d. 2.50 (L/8 display dianeter).

5.1.1.6.7 DATA BLOCK VELOCITY VECTOR LENGTH CONTRCOL

A five-position rotary switch allows the selection of the length of the
data block velocity vector. Wthin the maximum of 180 minutes of flying
tine, the 5 values will be site adaptable, e.g. 0, 5 20, 60, 180 m nutes of
flying tinme.

5.1.1.6.8 MODE KEYS
This row on the console's System Status Control Panel contains one
indicator and three backlighted alternate action node keys. These are:
a. Consol e Power Indicator (reflects the on and off position of the

consol e power switch)

b. Not Assi gned
C Not Assi gned
d. Not Assi gned.

The Console Power Key is a lanp indicator which reflects the settings of
the console power switches located in the enclosed shelf area.
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5.1.4 DATA BLOCK OFFSET

Data bl ocks shall be offset with respect to the position synbol auto-matiicalllly
by the display function. The direction of offset will be in accordance wth
adaptation. The offset direction in individual data blocks will be changeable
by controller input nessage. (See 5.2.8).

5.2 | NPUT MESSAGES

This section will deal with those nessages specifically relevant to the Display
Processing function as identified in the follow ng table:

MESSAGE TYPE MESSAGE NAME PARAGRAPH
QX Drop Track 5.2.1
Qp* Poi nt Qut 5.2.2
)2 Reposition List 5.2.3
Qe Request / Suppr ess

Data Bl ock 5.2.4
QU Route Display 5.2.5
QZ Data Block Offset 5.2.6
CT Construct/Del ete

Tenporary Airspace

Reservation 5.2.7

* The differences in formats will differentiate between actions in a message
typet

5.2.1 QX (DROP TRACK oY)

This message is used to discontinue the display of the data bl ock while main-
taining the flight plan data.

5.2.1.1 SOURCES
This message originiates fromthe PVD Data Entry Controls (DEC).
5.2.1.2 CONTENT

The message consists of Field 01 - Message Type and Field 02 - Flight !
| dentification.

EXAMPLE: QX TWL47
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| NPUT CHECKI NG AND PROCESSI NG

The general checks described in 3.3 will apply
PROCESSI NG AFTER ACCEPTANCE

The generation of the data block is discontinued and the currently displayed
data block is dropped

RESULTANT QUTPUTS

Al'l data blocks for this track will be dropped fromall PVDs.
QP (POINT our)

This action is used to request the display of a data block at another sector's
PVD.

SOURCES
This message originates fromthe PVD Data Entry Controls (DEC).
CONTENT

The message consists of Field 01 - Message Type, Field 16 - Qutput Routing
(must be a sector within the center), and Field 02 - Flight Identification

EXAWPLE: QP 35 NWB5
| NPUT CHECKI NG AND PROCESSI NG

The general checks described in 3.3 will apply. The sector addressed by this
nessage nust have an assigned PVD. A data block cannot be pointed out if the
extrapol ation status is hold (other than present position)

PROCESSI NG AFTER ACCEPTANCE

If the data block is displayed at the PVD identified by the entered sector
number, take no action on the data block as a result of the input nessage. If
the data block is not presently being displayed on the PVD paired to the
addressed sector, a data block will be prepared for display

RESULTANT QUTPUTS

A data block will be displayed at the addressed sector

NOTE: A data block displayed as a result of a point out may be deleted at
the sector receiving the point out by a suppress data block action
(See 5.2.4).
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CONTENT

The nessage consists of Field 01 - Message Type and Field 02 Flight
| dentification

EXAMPLE: QP PA106

| NPUT CHECKI NG AND PROCESSI NG

The general checks described in 3.3 will apply. A request for a data block
cannot be honored for an aircraft whose extrapolation status is hold (other
than present position)

PROCESSI NG AFTER ACCEPTANCE

If display of the aircraft's data block is being suppressed, this action wll
cause the data block to be displayed -- and conversely.

RESULTANT _QUTPUTS

a. If the aircraft's data block is not being displayed at the requesting
sector's PVD, route the data block to the requesting sector's PVD w thout
a timeout

b. If the aircraft's data block is being displayed as a result of above or

as a result of a Point Qut action in which the sector addressed is the
sector taking the Request/Suppress Data Block action, drop the display of
the data block at the requesting sector's PVD

QU (ROUTE DISPLAY)

This action is used to display the portion of the specified aircraft's route
from the extrapolated flight plan position to a point which takes place at a
parameter nunmber of mnutes along the route, or, if requested, to a point
which will be net at a specified time interval. In any case the display wll
not extend beyond the |ast converted fix for the flight plan. Wen the action
is entered, and the route is already being displayed, the display will be
del et ed

SOURCES
This nessage originates fromthe PVD Data Entry Control s (DEC)..
CONTENT

The message consists of Field 01 - Message Type, Field 02 - Flight
| dentification, and Field 49 - Route Display Tine.

EXAMPLES: QU BNI2
QU BNI2 30
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5.2.5.3 | NPUT CHECKI NG AND PROCESSI NG

The general checks described in 3.3 will apply. The aircraft nust be active,
have a flight plan in core storage, and it nust not be in HOLD status.

5.2.5.4 PROCESSI NG _AFTER ACCEPTANCE

a. If no time (Field 49) is entered, the time data will be set equal to an
adapted paraneter val ue.

b. Displayed line segnents will remain on the requesting PVD for a paraneter
interval.

C The requesting sector can enter up to two nore Route Display Requests
during the time that the first is being displayed. The tineout of the
| ast one displayed will be used to determne display durations for all
(i.e., all wll be displayed until the last one is tined out).

d. If only Field 01 is entered, the display of all routes currently being
displayed will be del eted. ‘

e. If a route display is entered containing only a Field 02 for an aircraft
‘whose route is currently being displayed, the display of that route will
be del et ed.

f. If a field 49 is entered, the portion of the route displayed will be from

the present position of the flight plan to the extrapolated position
after the entered tinme paraneter.

g- |If a Route Display is entered containing both a Field 49 and a Field 02
for an aircraft whose route is currently being displayed, the old Route
Display for that flight will be deleted and a new display will be output
per paragraph (£) above.

h. When a Route Display is entered for an aircraft whose route is not
currently being displayed and if three Route Displays are currently being
di spl ayed, the oldest Route Display will be replaced.
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5.2.6.4 PROCESSI NG AFTER ACCEPTANCE

a. The nunbers in Offset Direction are to be interpreted as requesting
offset directions as follows:

NUVBER DI RECTI ON
! NORTHWEST
2 NORTH
3 NORTHEAST
4 VEST
5 BASED ON TRACK HEADI NG
AT THE TIME OF THE REQUEST
6 EAST
7 SOUTHWEST
8 SQUTH
g SOUTHEAST

h. The nunbers in the Leader Length Elenent of Field 59 are to be inter-
preted as requesting leader lengths as follows:

NUMBER LENGTH
0 0 I NCHES
1 1/32 OF THE DI SPLAY DI AVETER
2 1/16 OF THE DI SPLAY DI AMETER
3 1/8 OF THE DI SPLAY DI AMETER
4 THE SETTI NG SPECI FI ED BY THE DEC's

DATA BLOCK LEADER
LENGTH CONTROL SW TCH
( SEE NAS- MD- 311, SECTION1.1.1.3.4)
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RESULTANT QUTPUTS

The selected aircraft data block shall be respositioned in accordance with the
input offset action and will affect only the PVD at the entering sector

CT (CONSTRUCT/ DELETE TEMPORARY Al RSPACE RESERVATI ON)

This message is used to define ortermnate/delete a tenporary airspace reser-
vation, both for graphic display on the PVD's and for use in Probe Analysis.
The message will include thelateral and vertical limts aswell as the
effective beginning and ending times of the reservation

SOURCE

This nessage originates fromthe PVD Data Entry Controls (DEC) and fromthe
Supervisory Position |QT.

CONTENT

The nmessage consists of Field 01 - Message Type, Field 66 - Map Identifica-
tion*, either Field 65 - Trackball Coordinates or Field 68 Fix (there will be
nmultiple iterations of Field 65 or 68, i.e., at least 2 and no nore than 82,
Field 08 - Assigned Altitude, and two iterations of Field 67 -Tine

EXAWPLES:  CT MB2a

CT MB2b 3545N/4015W 3650N/3900W 3415N/3900W
3108330 1500 1800

* The Map ldentification format to uniquely identify this airspace reservation
shal | be "M", plus the 2-digit sector ID, and an al pha character

| NPUT CHECKI NG AND PROCESSI NG

The general checks specified in 3.3 shall apply. [If the Map ldentification is
one previously entered, that airspace reseration will be term nated/ deleted.

O herwise, the points defined in the iterations of Field 65 or 68 will be
processed as sequential |ine segnents, i.e., Point 1 to Point 2, Point 2 to
Point 3, Point 3 to Point 4, etc., such that in total it defines either a
series of line segments or circunscribes an area of airspace reservation. |f
only two points are provided, or if the last segnent does not conclude back at
Point 1, the reservation is route segment(s) rather than a polygon

PROCESSI NG _AFTER ACCEPTANCE

The data shall be stored as a tenporary addition to one of the four maps - as
predeterm ned by adaptation. Thereby, when that map is selected for display,
the temporarily defined airspace reservation will also be displayed. The nap
identification data will also be stored for potential reference in subsequent
executions of the Probe Analysis function
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PVD QUTPUT RESPONSES

These responses shall be in a form explieiitty visible on the PVDin reaction to
and in accordance with the input nessage. The specific response to PVD input
messages are spelled out in other paragraphs within this section as foll ows:

DROP TRACK (Q%) 5.2.1
REPOSI TI ON LI ST (QB) 5.2.3
REQUEST/ SUPPRESS DATA BLOCK 5.2.4
ROUTE DI SPLAY (Q®) 5.2.5
DATA BLOCK OFFSET (QZ)) 5.2.6

CONSTRUCT/ DELETE  TEMPORARY
Al RSPACE RESERVATI ON (CT) 5.2.7

MAPS

ODAPS shal | provide the capability to select for display any area of the
airspace map at any of the controller positions. Available at each display
will be a mninumof up to four maps of the entire oceanic airspace with
identical area coverage but with different features. The controller shal
have the capability of selecting any of the four maps individually, or any
combi nation of the four maps sinultaneously. For any conbination of the four
maps the features of the maps shall be nutually superinposed. The naps shal
enconpass the entire oceanic airspace with an overlap of a mninum of 100 nm
into adjacent airspace whether oceanic or non-oceanic. Mp data shall include
adapted routes, navigational aids, latitude/longitude grid coordinates, fixes
restricted areas, boundaries (including ADIZ boundaries), and other synbols,
intersections, and lines needed by the controller. The contents of the
individual maps will be site optional through adaptation.

SECTORI ZATI ON

The capability shall be provided for sector reconfiguration (combining and
deconbiiming).. Changes in nmapping scale shall be provided. The capability
shall be provided to conbine up to a maximum of 4 sectors. \Wen sectors are
conbined the routes of aircraft involved in a potential conflict shall be
displayed to the limts of the display coverage
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5.4.2 Al RSPACE RESERVATI ON

A display function shall be provided to construct or delete a straight line
segnent or a polygon not to exceed eight sides, The entry process-ing wll
accept either latitude/longitude NCDES from a keyboard or coordinates
described by the trackball. These straight |ine segnents or area enclosed by
reserved polygon will be processed as warning areas by the probe function.

5.4.3 MR (VAP _REQUEST)

This message is used to provide a specific PVD map for use at a PVD.
5.4.3.1 SOURCES

The source can be an 10T or keyboard.
5.4.3.2 CONTENT

The message consists of Field 01 (Message Type), Field 16 (Qutput Routing) and
Field 66 (Map Identification). ‘

5.4.3.3 | NPUT  CHECKI NG

The checks specified in 3.3 apply. The map record specified nust exist in
CDAPS st orage.

5.4.3.4 PROCESSI NG LOG C _AND QUTPUTS

The requested map record will be displayed at the identified PVD.
5.5 DATA BLOCKS (DBs))

A data bl ock (DB) shall be generated for display in association with the
flight plan extrapolated aircraft position symbol. The contents of the data
bl ock are described in Paragraph 5.5.1. The location of the data block wll
be updated with the aircraft position synbol at a paraneter interval. (See
5.1.2).. The content of the data block shall be updated every 5 mnutes in
accordance with the latest available flight plan data. The tinming of the
generation of the data block is identical to that of the flight plan position
synbol, i.e., it is initially displayed or dropped simultaneously with the
position synbol. For both the data block and the position synbol there shall
be a parameter for the following: display prior to entry into the GDAPS's
centers airspace; drop from display upon egress from CDAPS center airspace;
di splay on any subsequent sector PVD prior to entry into that sector's

ai rspace, and dropping of the display upon egressing that sector's airspace.
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UPDATE MESSAGES

If an update message is received at a sector as a result of an action outside
the sector and that update shall result in a change to one or nore fields of
the data block, the change shall be made to the data block only after the
updat e message has been acknow edged

TABULAR LI STS

The capability shall be provided to display in tabular lists data on flights
for which a Progress Report (PR) has not been received with parameter mnutes
of the calculated estimate at a reporting point and on flights that are in
potential conflict. The area on the PVD in which the two tabular lists are
di spl ayed shall be determned independently for each sector by site adapta-
tion. The controller shall be provided the capability to relocate tabular
data. (See 5.2.3)..

OVERDUE LI ST

Data on flights with overdue progress reports shall include the flight
identification, fix and fix estimate, and shall be ordered in the list in
accordance with occurrence, i.e., the longest overdue flight will be at the
top of the list. Wen a Progess Report is received, that data entry shall be
removed from the |ist

PROBE ANALYSIS LIST

Data on potential conflicting flights shall be entered in the list as the
result of Probe Analysis function whether that function has been triggered
automatically or as the result of amanual request. The data shall be ordered
fromtop to bottomin order of generation. Tabular data describing a
potential conflict shall remain displayed until either an amendnment is
received or canceled that removes the potential conflict or the controller
enters a Probe Analysis Acknow edgenent nessage. The content of the Probe
Analysis List is described in paragraphs under 6.0

CONFLI CT_PROBE ANALYSI S

The objective of conflict probe analysis is to calculate the spatial relation-
ship between a given flight and any other flight or airspace reservation in
the systemto determine if and when their spacing will be potentially |ess
than the applicable separation mninumand to provide, in a tinmely manner,
definitive information on that spatial relationship to the controller
Capabilities for automatic and manual initiation of conflict probes shall be
provi ded
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DESCRI PTI ON

The conflict probe function shall consist of determining fromflight plan data
whet her the protected airspace of an aircraft of an aircraft projected al ong
the flight path/profile described by its flight plan will inpinge upon (i.e.,
have points in comon with) the protected airspace of any airspace reservation
or any other aircraft flying the route described by its flight plan. A
calculated inpingement is termed a “potential conflict” of the protected
airspaces. The probe shall be executed fromthe coordination fix prior to
entering Cceanic Airspace and the first fix after |eaving Cceanic

Ai rspace. Separation mninma described in FAAHandbook 7110.83 shall apply.

PROBE ACTI VATI ON

Conflict probes shall be initiated

(a) AUTOVATI CALLY:

(1) On flight plan activation, i.e., concurrent with the printing
of the initial oceanic flight progress strip with an active
estimate

(2) On changes in critical flight plan data:
(&) Any change in altitude

(b) Any change in route wherein the affected route is within the
oceani ¢ center’s airspace

(2) A change in reported or estimated fix-times, conpared with
the associated times currently stored, of nore than a paraneter
val ue

(4) Any change in speed
(3) On a schedul ed parameter interval

(b) MANUALLY:

(1) By the controller initiating a probe, either at the tine of request
nessage entry or at a specified tinme in the future. A conflict
probe shall be initiated for proposed or active flight plans by
entering the aircraft identification with an appropriate
instruction
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SEPARATI ON_ FACTORS

For conventional separation, i.e., non-conposite separation, an aircraft’s
protected airspace shall be expressed in terns of four distances
(paraneters):

(1) The vertical distance above the aircraft, which shall always be the sane
as the vertical distance below the aircraft, except at flight level (FL)
290. FL 290 shall have 1,000 feet vertical distance above and 500 feet
vertical distance below. Above flight level 290 the vertical distance
above or below the aircraft shall be 1000 feet. Below flight |evel 290
the vertical distance shall be 500 feet;

(2) The longitudinal horizontal distance ahead of the aircraft along its
flight path;

(3) The longitudinal horizontal distance behind the aircraft along its flight
path; and

(4D The lateral horizontal distance fromthe aircraft (measured perpendicul ar
to the aircraft’s flight path), which shall be the same for both sides. ‘

For aircraft operating within a conposite route systemthere is in addition to
the above parameters yet another separation factor to be considered. That
factor is conposite separation. Conposite separation is the application
between two aircraft of a conbination of separation dinensions, i.e.,
specifically, one-half the vertical mninum and one-half the lateral mninum
specified for the area concerned. The distances (separation) shall be adapted
in accordance with the values specified in the relevant sections of FAA
Handbook 7110.83, Chapter 2 as follows:

(&) Vertical separation - SECTION 2

(b) Longi tudinal separation including MACH technique - SECTION 3
(e> Lateral separation - SECTION 4

(d) Conposite separation - SECTION 5

The capability shall be provided to add to the longitudinal value a site

adapted increment as a “buffer”. The buffer is added to allow for controller
judgment in those situations where the apparent spacing between flights may be
marginal ly nore than the applicable separation mninum Also, for the appli-
cation of separation criteria, it shall be possible to divide each oceanic

sector, through adaptation, into four subsectors; and, to divide each

subsector into three altitude ranges. Thus, it shall be possible to divide ‘
the volume of airspace defined by the sector into twelve nodules. It shall be
possible to adapt independent vertical, longitudinal, lateral and conposite
separations for each nodul e
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PROBE ANALYSI S FUNCTI ON

The subject flight shall be projected along its flight path/profile in
accordance with its calculated ground speed to deternmine if its protected
airspace overlaps that of any other flight or airspace reservation at ee-
altitude. Probe analysis data will be provided to the controller as a result
of the actions specified in the follow ng subparagraphs and in accordance wth
Par agraph 6. 3.

LONG TUDI NAL CONSI DERATI ONS

In support of the execution of probe analysis, the position of the flight will
be extrapol ated forward along the route of flight until the route reaches the
first fix outside oceanic airspace. The point along the route of flight at
which the probe will be initiated and fromwhich the flight plan extrapol ated
position will be projected forward varies according to the situation as
fol | ows:

a. For APREQs (approval requests), the probe shall begin at the calcul ated
oceanic entry point for a proposed departure. (See 6.1.3.4).

b. For manual ly initiated probe analysis requests that involve a proposed
reduction in speed or any change in altitude, the probe shall begin at a
point that is the applicable longitudinal mnimm plus an adapted
buffer, behind the flight's currently extrapolated position

C For all other probes, the point of probe initiation shall be currently
extrapol ated position

Wth respect to the applicable longitudinal mninumto be used, the Mch
nunber technique value will be used in probing against only those flights that
are proceeding in the same direction on the same route. Oherw se, the non-
Mach value, i.e., "conventional" longitudinal mninumwll be used. These
normal processing rules may be overriden by specifying in the input nessage
whet her Conventional or Mach separation (Field 90 - Longitudinal Separation
Indicator) will be used in the execution of the probe function
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LEVEL FLI GHTS

(&) If the flight plan route centerline intersects that of a co-altitude
flight, potential conflict information will be provided the controller
when the difference in the two flight's respective estimates at the point
of intersection is less than the sumof: (1) the applicable |ongitudina
separation minimum and (2) an additional buffer value (paraneter).

(b) If the route center line does not intersect with but approaches that of a
co-altitude flight, and if there is less than the sum of the applicable
| ongi tudinal separation mninmum and an adapted additional buffer between
them during the airspace overlap, potential conflict data will be
provided if their laterally protected airspaces overlap. No additiona
buf fer airspace will be added to the lateral nininmm

Ced If the subject flight will overtake or be overtaken by another aircraft
at co-altitude on a comon or virtually comon route, i.e., if the
spacing between their extrapolated positions in flight mnutes calculated
for the overtaking flight is less than the sum of the applicable separa-
tion mininmum and the specified additional buffer, potential conflict
information will be provided to the controller. ‘

Cd) If an airspace reservation is conposed of one or nore route segnents, the
probe analysis processing will be as applicable in a b or ¢ above
Qtherwi se, when the airspace reservation is a polygon, and if the
protected airspace of the route overlaps that of an airspace reservation
pol ygon, potential conflict data will be provided. Again, no additiona
buf fer airspace in the lateral dinension will be added

ALTI TUDE TRANSI TI ONI NG PROBE

When the subject flight is proposing transition through one or nore usable
altitudes, the probe shall be executed against flights at usable altitudes
within the span of altitudes being traversed, to and including the proposed
final altitude. Potential conflict data shall be displayed by applying the
protected airspace described in this docunent. Sinplified nodification of the
shape of the protected airspace during altitude changes shall be allowable,
subject to the approval of the FAA  For exanple, when an aircraft is to clinb
fromone cruising altitude to another, it shall be allowable to define the
lower limt of the vertically protected airspace as the lower limt before the
aircraft starts to clinb, and the upper limt as what the upper limt wll be
after the aircraft has conpleted its clinb. The increased limts of verti-
cally protected airspace shall only be valid while the aircraft is in altitude
transition. A site paraneter shall be provided to define when the clinb or
descent is to start, defined in terms of mnutes fromthe time the manually
initiated probe analysis request nessage is entered. A second site paraneter ‘
shal| be provided that defines the clinmb rate, and a third site paraneter

shal| define the descent rate. Information on potential conflicts wll be
provided the controller in accordance with Paragraph 6.3
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APPROVAL REQUEST PRCBE

(a) If the subject’s flight plan is a proposed departure, the probe shall be
executed against the “final” altitude only, i.e., it shall not probe
agai nst the usable altitudes being traversed as is done for a
Transitioning Flight.

(b) An internal estimate shall be calculated for the oceanic entry point
taking into account the distance from the departure point, nomnal clinb
tines, and either the stored proposed departure time, or a “speculative”
proposed departure time. The “specul ative” proposed departure time wll
be for probe analysis purposes only, and will be as entered as an
optional field in the manually input probe analysis request message. The
initial probe of “final” altitude will be against the flight plan
requested altitude. If that altitude is not conflict free, additiona
alternative altitudes selected in accordance with site adapted rules
shal | be probed for a conflict free altitude. Information on potentia
conflicts will be provided the controller in accordance with 6.3

TRI AL AVENDMENT _PROBE

The capability shall be provided for the entry of a trial anmendment to a
flight plan, i.e., a proposed change to the altitude, route or speed of the
flight. That trial amendment shall be entered in the form of a probe analysis
request message which will result in the execution of probe analysis, and the
output of data in accordance with 6.3. If a subsequent valid anendnent
identical to the trial amendnent is entered within a parameter time of when
the trial message was input; a repetition of the probe analysis will not be
necessary.

QUTPUT TO THE PVDs.

If the probe analysis determnes that a potential conflict exists, the output
shall be a tabular description of the potential conflict, a graphic projection
of the route of each affected flight, and the blinking of the data block
ACID's of those aircraft. On an automatically initiated probe, the results
shall be routed to the PVD of the sector presently having control, or to the
first sector that is scheduled to receive control of the subject aircraft

The tabul ar description of the potential conflict shall be routed to that PVD
regardl ess of the sector coverage displayed at that time. On a mnually
initiated probe, the results shall be routed to the PVD initiating

the probe. Wen no potential conflict exists, regardless of whether the probe
was initiated automatically or manually, a tabular message stating that no
potential conflict exists shall be output. The tabular probe analysis results
shall remain displayed until the controller enters an acknow edgement nessage
The route projections and blinking ACCD's shall be subject to tineout. Space
shal | be provided for the sinultaneous display of up to three probe analysis
messages, and excess probe analysis tabular messages shall be routed to the
flight strip printer with appropriate notification to check the printer



6.2

-84-

PROBE ANALYS| S REQUEST/ ACKNOWLEDGEMENT MESSAGE ( PA)

Thi s nessage serves either to initiate a conflict probe or as a controller
acknow edgment of the displayed results of an earlier probe analysis. [|f the
aircraft identified in the input nmessage is the sanme as that of graphic and/or
tabular outputs currently being displayed as the result of a previous probe
analysis, the input message shall serve to acknow edge and to discontinue
their display. Qherwise, a conflict probe shall be initiated for proposed or
active flight plans by entering the subject aircraft identification including,
i f appropriate, qualifying conditions. The manually initiated probe analysis
wi |l accommpdate the follow ng probe analysis request conditions: (The
parenthetically enclosed fields in the follow ng are the optional qualifying
condi tions).

(89 PA_ACID: This nessage serves either to acknow edge the displayed results
fromaprevious analysis, or toinitiate aprobe analysis with respect to
the identified subject aircraft in accordance with the stored flight
plan. If the probed flight is a proposed flight plan, the probe analysis
will generate an APREQ (approval request) response.

(b) PA (ALTITUDE) AC D. Probe at proposed altitude.

(e PA_ (ROUTE) kaxp: Probe at proposed route.

(d) PA (SPEED) ACID: Probe at proposed speed.

(e) PA (ALTITUDE) (RQUTE) (SPEED) ACID: Probe at conbinations of proposed
changes.

() PA (AcD) ACD: Probe subject flight against other identified flight.
If the probe is against a second flight, at nmost only one acconpanying
flight data change can be proposed for the subject flight in one probe
anal ysi s message.

(g9 PA (TIME) ACID: Schedule probe of subject flight at future time
I ndi cat ed.

(h) PA (PROPOSED-TINME-OE-DEFARIBRE) ACID.  Perform an APREQ probe using the
entered proposed departure time in lieu of the flight plan’s stored tine.

(L) PA... (MXIOGR OC) ACID. Probe using the indicated |ongitudinal separation,
L.e., "MI'y neaning Mach number technique, or "C", meaning conventional
| ongi tudi nal separation.

(
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SQURCES

This message originates from the DEC

CONTENT

The message consists of:

01  Message Type (PA)

(02) Aircraft Identification (of "other" aircraft)

02 Aircraft Identification (of subject aircraft)

(05) Speed

(07) Coordination Time. ("speculative" proposed departure time for APREQ).
(09) Requested Altitude

(10D Route Data

(67y Tine

(90p Longitudinal Separation Indicator. (newy defined field;, "M" for Mach,
nc" for conventional).

NOTE: THE FIELDS ENCLCSED | N PARENTHESI S ARE OPTI ONAL.

| NPUT__CHECKI NG_AND PROCESSI NG

The general checks specified in 3.3 shall apply. If optional fields are
included, the following lintations apply. |If optional Field 02 (other
Aircraft Identification) is entered, only one of Fields 05 09 or 10 may
acconpany it. Fields 05 09 and 10 can be entered singly or in any conbina-
tion. Field 07, or 67, or 90 can only be entered as the sole optional field.

PROCESSI NG _AFTER ACCEPTANCE

A check shall be made to determne if it is an acknow edgnent. If not, the

flight path/profile, trial or existent, of the subject aircraft wll be probed

in accordance with the conditions of the request against other aircraft or
reserved airspace at co-altitude. Paragraph 6.1.3 wll apply.
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RESULTANT _ QUTPUT

If the input is an acknow edgement, an appropriate internal nessage wll be
sent to Display Processing to discontinue the nessage(s) display. Cherw se
the output shall include
a. Tabul ar response
(1) A repeat of the probe analysis request nmessage, plus if an altitude
was not requested in that message, the currently assigned altitude

(2) The conflict analysis.

b. G aphic response: (For a paraneter period, nomnal value, 30 seconds)

(1) A Route Display of each of the conflicting aircraft.
(2) Blinking of the ACIDs in the data blocks of the conflicting flights.

The output is addressed in detail in Paragraph 6.3

EXAMPLES ©  PA 370 AA42. - Probe AA42 at proposed altitude FL370

PA P1545 UA801. - APREQ Probe UA801 at specul ated proposed
departure time 1545

PA 1B300 TC377. - Probe TC377 (present speed, altitude and route)
against flight 1B300.

QUTPUTS

The probe analysis outputs shall be relevant to the subject aircraft and shal
be output at the normal display refresh cycle. If there is no conflict, it
shall be so noted in a tabular response. |If there is a conflict, the
responses, both tabular and graphic, shall identify the conflicting aircraft
and situation i.e., subject aircraft and data, conflicting aircraft and data
(second) conflicting aircraft and data; etc
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3.1 TABULAR RESPONSES

The tabul ar messages that result fromthe execution of the probe analysis shall
be listed under the discrete heading, “Probe Analysis”. The nessage content
shal | vary according to the conflict situation.

3.1.1 FOR THE SUBJECT FLIGHT

(a) Subject ACD.

(b) Assigned altitude and/or requested (proposed) altitude. If the request
proposed a change in altitude, an altitude qualifier, i.e., "",or " ",

(c) O her proposed change(s) in flight data or request conditions, if any.

(d) Depending on the situation one or nore of the follow ng code words and
acconpanyi ng data:

(1) NOCONF (No conflict detected), and the current tine.

(2) INTSXN (Intersecting route centerlines), point of route centerline
Intersection and ETA at that intersection.

(3) OVRTAK (Overtaking flight paths), and the point of |osing |ongitudinal
separation and ETA at that point.

(4) OQVRLAP_ (Overlapping protected airspace). This code word and the
detailed data will acconpany the conflicting aircraft entry only.

(5) For transitioning flights, there will be a two |evel analysis:

(a) An analysis of the requested “final” altitude resulting in a
response per one of the situations described in (), (2), (3) or
(4) above, and, on a new |ine,

(b) TRANSIT (an analysis of the transition, i.e., an analysis with
respect to the usuable altitudes being traversed), and if
applicable, the situation described in (1) above. |f situations

(2D, (3) or (4) apply, the analysis data shall acconpany the
conflicting flight entry.

(6) APREQ (approval request), and:

(a) One of the situations described in (L), (2), (3),, or (4) above,
' and if a potential conflict exists,

(b) Ident’ify, per the adapted rules an alternate altitude that is
conflict free, e.g., “310 NOCONF 1648, or if none are conflict
free, the word “NONE".
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6.3.1.2 FOR THE POTENTIALLY CONFLICTING FLI GHT(S)

(a) ACID (May be multiple entries).

(b) If the probe analysis concerns an altitude change, the altitude (In transi-
tion situation, may be multiple entries correlated with AC D).

(e) Depending on the situation, one of the follow ng:

(1) (INTSXN) ETA at intersection points and times of airspace overlap when
the potential conflict begins and ends

(2) (OVRTAR) No entry or data... (Needed data already provided for subject
flight).

(3) (OVRLAP) Tines when the potential airspace overlap conflict begins and
ends.

(4) (TRNSITD) | n accordance with (L), (2), or (3) above, whichever is
appl i cabl e

6.3.1.3 EXAVMPLES OF TABULAR DATA ARE AS FOLLOWG

(a) ALTI TUDE REQUEST: (PA 350 1B300)

| B300, assigned FL 330, requests FL 350. Upon receipt of the nmanua
request from the controller, the trial probe analysis response could appear
as foll ows:

| B300 350 | NTSXN 4340/541@ 1545

BA474 350 1559 OVRLAP 432015432 1524 - 440115454 1634
The intersection of the flight paths is at 434015410. The estimates of
I B300 and BA474 at the intersection are 1545 and 1559 respectively. The
airspace overlap begins at 432015432 at 1524, and ends at 440115454 at
1634. (Air space available after 1634). No usable FL is traversed during
the clinb.

(B) NON | NTERSECTI NG FLI GHT PATHS

(Automatically triggered on flight plan aetiviatiiem)..
DL400 330
AV175 330 OVRLAP 2955/6014 2013 - 3059/6103 2107 ‘

DL 400's route centerline does not intersect that of any other flight but
its protected airspace laterally overlaps that of AV175 as indicated
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(c) TRANSI TIONING FLI GHT: (PA 370 PA1) Pan AmFlight 1 (at FL310D is
requesting FL370.

PA1 ( ) 370 NOCONF 1440

TRNS | T

TWI0 330 OVRLAP 4240/6938 1439 - 4321/6752 - 1521

TC416 350  OVRLAP 4420//5532 1550 - 4501/55886 - 1700

There is no potential conflict at FL370. However, in the clinb from 310
to 370, two potential overlap conflicts are indicated. (Assumng current
time is 1440, PALl cannot begin clinmb until the airspace overlap with Tw40
at 330 ends at 1521, but then should clinb so as to reach 370 before 1550
when the airspace overlap begins with TC4A16 at 350)

GRAPHI C_QUTPUT _TO PVDS

When a potential conflict exists, the system shall blink the ACID in the data
bl ock of the subject aircraft and shall output the follow ng data for display
on the PVD of the sector controlling the subject aircraft. Both the route

di splays and the ACID blinking are subject to time-out

(8> A Route Display on the subject aircraft;

(b) A Route Display on the conflicting aircraft when that route is within the
area being displayed by the sector controlling the subject aircraft

(e) If within the area being displayed by the sector controller the subject
aircraft , the ACID of the data block of the conflicting aircraft shall be
bl i nked

QUTPUT TO THE LI NE PRI NTER

Each execution of a conflict probe, whether deternmining a potential conflict
or not, shall be fully described in a nmessage transmtted to the line printer
The nmessage, as a mninmum shall include all information in the al phanuneric
message sent to the PVD, the time of the probe, whether it was manually or
automatically initiated, and the identity of the probe request source

LOGE NG

Information about each conflict probe executed, whether a potential conflict
is determned or not, shall be recorded with other ODAPS data. The output of
conflict probe information in the historical data recovery program shall be
selectable in terms of time, aircraft or CID identification, sector, whether
or not a conflict was found, or any conbination thereof
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7.0 | NTERFACES

In order to provide ODAPS with the necessary data base and to efficiently
exchange flight plan data, on-line interfaces shall be required with NADIN and
with various facilities, including en-route automation systems. Al interfaces
shal | provide processing to insure positive disposition of all message
transactions and an indication of disposition including printouts or
unsuccessful transmissions. The contractor shall install and test all
interfaces between CDAPS, NADIN, and the facilities listed. A detailed
description of the functional interfaces required for ODAPS is contained in the
Appendi ces. Interfaces include the follow ng:

7.1 DOMVESTI C_ARTCC AUTOVATI ON_SYSTENS

The ODAPS shall interface with up to six (6) ARTCC automation systens for the
exchange of flight plan data identical tothat described in Section 2,
NAS MD-315.

7.2 ARI NC

ODAPS shal|l interface with the ARINC data net through the appropriate NADIN
concentrator and shall accept nessages in ARINC format. Data will be extracted
from Progess Report (PR) nessages and used for updating ODAPS data base.

Details concerning use and validation of the PR are contained in Paragraph 4.2.
Provisions for future interface with enhancenents in the AR NC communications
addressing and reporting systens (ACARS) shall be provided when sufficient data
is available to define the interface and data fornmats.

7.3 AFTN

ODAPS shal | interface with the Aeronautical Fixed Tel ecomunications Network
(AFTN) through the appropriate NDIN concentrator. |CAO formatted flight plans
shal | be accepted and acknow edgment nessage sent. The AFTN is an integrated
worl dwi de teletypewiter communications system of fixed circuits. The AFTN
provi des comuni cations service for not only aircraft nmovenents, but also

adm nistrative messages and neteorol ogi cal data between FAA facilities and

bet ween FAA and [ CAO nation facilities. The CDAPS shall interface with the
AFTN, primarily for the exchange of flight plans, and flight data related
nessages.
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shal | provide processing to insure positive disposition of all message
transactions and an indication of disposition including printouts or
unsuccessful transmissions. The contractor shall install and test all
interfaces between CDAPS, NADIN, and the facilities listed. A detailed
description of the functional interfaces required for ODAPS is contained in the
Appendi ces. Interfaces include the follow ng:

7.1 DOMVESTI C_ARTCC AUTOVATI ON_SYSTENS

The ODAPS shall interface with up to six (6) ARTCC automation systens for the
exchange of flight plan data identical tothat described in Section 2,
NAS MD-315.

7.2 ARI NC

ODAPS shal|l interface with the ARINC data net through the appropriate NADIN
concentrator and shall accept nessages in ARINC format. Data will be extracted
from Progess Report (PR) nessages and used for updating ODAPS data base.

Details concerning use and validation of the PR are contained in Paragraph 4.2.
Provisions for future interface with enhancenents in the AR NC communications
addressing and reporting systens (ACARS) shall be provided when sufficient data
is available to define the interface and data fornmats.

7.3 AFTN

ODAPS shal | interface with the Aeronautical Fixed Tel ecomunications Network
(AFTN) through the appropriate NDIN concentrator. |CAO formatted flight plans
shal | be accepted and acknow edgment nessage sent. The AFTN is an integrated
worl dwi de teletypewiter communications system of fixed circuits. The AFTN
provi des comuni cations service for not only aircraft nmovenents, but also

adm nistrative messages and neteorol ogi cal data between FAA facilities and

bet ween FAA and [ CAO nation facilities. The CDAPS shall interface with the
AFTN, primarily for the exchange of flight plans, and flight data related
nessages.
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WMsC

ODAPS shall interface with WWSC. This interface shall be direct and discrete.
AFTN includes the interface with the National Wather Service for w nds aloft
data. See Paragraph 7.3 above.

NON-U. S.  ATC SYSTEMS

An interface shall be provided with non-US. Systems for on-line exchange of
flight data and amendnents to that data.

| FSS/ FSS/ FDI O

The ODAPS shall exchange flight data and related nmessages with termnal

equi prent at IFFSs/FSSs. |If FDIO is available, then FDI O equipnent shall be
used for flight strip printing, data entry, and display at both renote
facilities such as LFSS/FSS and at the oceanic sectors.

FDI O | NTERFACE

ODAPS shal | interface with the FDIO Central Control Units (CCus) for the
exchange of data with FDI O equi pment (FSPs, CRTs, and keyboards) at sector
positions. It shall be acceptable for the contractor to interface the CDAPS
directly with the FDIO Renote Control Units (RCUs) instead of the CCUs for
comuni cation with the CRT, keyboards, and FSPs for adaptation for the renmote
facilities.

LOCAL CRT Di SPLAY

The CRT displays shall be located at the sector positions. The ODAPS shall
output the following data to discretely addressed CRTs for display:

(ay Flight data nessages, updates and alerts thereto;
(b) Wnds al oft messages and updates thereto;
(&) Response nessages, such as accept, reject and error messages; and

(d) Probe nessages. |-
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(FDIO) REMOTE CRT DI SPLAY

CRT displays shall be |ocated at rempte positions (IFSS/FSH). The ODAPS shallll
output the follow ng data to discretely addressed FDI O CRTs for displlay:

(ap Flight data nessages, updates and alerts thereto
(bp Wnds aloft nessages and updates thereto

€c) Response messages, such as accept, reject and error nessages;

FDI O ALPHANUMVERI C KEYBOARD | NPUT

The CDAPS shal | accept (for processing) flight data m scellaneous informa-
tion, and information request nessages input at qualified FDI O keyboards

FLI GHT_STRI P_PRI NTER

The flight strip printers shall be used to print flight progress and coordina-
tion strips, both locally and renotely, and other information as described
her ei n.

OTHER EQUI PMENT

SUPERVI SORY TERM NALS

Termnals shall be provided at ODAPS supervisory and other selected positions
The termnals shall have an optional printing capability. The term“1QrI"
(input/output typewiter) used in references designated herein shall be
interpreted as the termnals described in this paragraph.

CARD READER

A card reader shall be used for input of messages to the ODAPS processor
and off-line systens.

LI NE PRI NTER

Two line printers shall be provided for each CDAPS installation for off-line
operations by supervisory personnel. One line printer shall be available as a
backup to the other or for other off-line operations

MAGNETI C TAPE UNI TS

Magnetic tape units as described in this specification shall be provided
DISK UNITS

Disk units as described in this specification shall be provided
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7.9 NADI N

ODAPS shall interface with NADIN for the exchange of data with AFTN, ARINC,
and the Service B network. AFTN will provide for the exchange of
adoiimiistrative nessages and messages concerning aircraft movements. ARINC
will provi'de the neans to receive aircraft progress reports, and Service B
will provide for other required communications such as with |FSS/FSS and ot her
Service B users.

7.10 | NTERFACI LI TY MESSAGES

Wiere there is a two-way exchange of nessages between ODAPS and anot her
facility, any one of the follow ng messages shall be used:

(a) DA - TRANSM SSI ON ACCEPTED - (SEE NAS MD 311, 7.5)

(b) DR - TRANSM SSI ON REJECTED -  (SEE NAS MD 311, 7.6, and NAS MD 315,
TABLE 2-2.)

(> Dr_-_DATA TEST (SEE NAS MD 311, 7.7)
(d) DX - RETRANSM T (SEE NAS MD 311, 7.3)
(e TD - TEST DEVICE (SEE Nnas MD 311, 8.5)

(E) TR - TEST MESSAGE (SEE NAS MD 311, 8.6)
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SUPERVI SORY, PLANNER AND M SCELLANEQUS MESSAGES

SUPERVI SORY PGCSI TI ON_DESCRI PTI ON

The system shall support a unique position for on-line system managenent.
This position shall be furnished an input/output device which will be
eligible for input/output of normal flight data messages, plus an additional
set of nessages as follows:

SUPERVI SORY MESSAGES

(

()

(eh
(d)
(e)

(£)

(g)
(h)
(i
(13

PLANNED SHUTDOMN - Provides advanced printing of flight progress strips
at time systemis shut down.

START PROCESSING - Starts automated node. Either initial or restart from
stored data base node.

RESECTOR - Establish or nodify current sectorization.
SECTOR ASSI GNMVENT REQUEST - Printout Current Sectorization. ‘

| NH BI T TRANSM SSI ON - Enables, or discontinues individual interfacility
data links to ARTCCs, ARINC, AFTN, WSC, NADIN, Non-US ARTCCs, 9020 CCC,
CARF, or FDIQO

| NH BI T WAI TING RESPONSE - Elimnate/resume requirenment to receive
responses from adjacent facility. NAS MD 311, 6.7.

CORRECTI ON MESSAGES - To correct flight data messages from remote sources
which fail format logic or legality checking.

READ) MODI FY MEMORY* - Provides capability to nodify system data on-line.

CHANGE PARAMETER - To change parameter values on-line.

ACTI VATE/ | NHI BI T SYSTEM RECORDI NG - Sel ects predefined |evels of
recor di ng.

OTHER - Any supervisory activity determned 'by system design activity.

¥ THE FORMAT OF TH'S MESSAGE REMAINS TO BE DEFI NED
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PLANNER MESSAGES

(@ ENTER/ CANCEL ROUTE - To provide capability to enter a route for process-
ing as if it were adapted route.

(b) DISPLAY FIR BOUNDARY TIME AND POSITION OF FLIGHT.

(ch DI SPLAY ADIZ BOUNDARY TI ME AND PCSI TION OF FLI GHT.

(d) DISPLAY TIME AT COVPULSCRY REPORTING PO NTS FOR FLIGHT.

(e) SYSTEM LOAD - Provides capability to extract the number of active flights
and/or the nunmber of inactive flights either by total or for a defined
peri od.

NOTE: THE FORVMAT OF PLANNER MESSAGES REMAIN TO BE DEFI NED.

M SCELLANEQUS MESSAGES

| CAO_MESSAGES

ODAPS shall provide the capability to generate, process, transmit and receive
International Civil Aviation Organization (LCAO) nessages (i.e., FLP -~ DEP).

Procedures for handling these messages and the message formats are contained
in | CAO Docunent 4444-RAG/F0//1Q, Part VII1 and Appendices 1, 2 and 3. Also,
see 4.2.3 and 4.2.6.

G ((GENERAL | NFCRVATI ON)

This nessage is used to enter information desired for output at specified

| ocations or positions. Further details on G message processing are
contained in NAS-MD>-311, 8.3.

SOURCES

The message can originate from a keyboard, FDIOQ, 9020 CCC, or an I|OT.

CONTENT

The nessage consists of Field 00 (Source ldentification, 9020 CCC only), Field

01 (Message Type), Field 16 (Qutput Routing), and Field 11 (remarks). There
may be multiple Qutput Reutiimg® entered.



-08-

8.2.2.3 | NPUT _CHECKI NG

The checks specified in 3.3 shall be performed. Field 16 (Qutput Routing) shall
be checked to assure that it is one of the follow ng:

(a) A letter (definable in adaptation) indicating the group of termnals to
which the nessage shall be sent;

(b) A sector nunber;

(e> A letter indicating which IOl should receive the nmessage;

(d4) Arenote | ocation or position;

(e) An adjacent US or non-US center identifier;

(€D Other codes as necessary to send a G nessage to adjacent US and non-US
facilities. Certain codes shall be accepted only from adapted positions.
The last field in a G nessage shall be considered a Field 11 (Remarks) and
nmust contain a clear weather symbol (O);; otherwi se, a rejection message
shall be transmtted to the source. Refer to NAS-MD>-311, 8.3.3 for
details; and

() AIl positions at the facility, etc.

8.2.2.4 PROCESSI NG AND QUTPUTS

An accept or reject shall be transmtted to the source upon input of a G
nessage . The message shall be fornulated and transmmitted as indicated. No
response shall be expected from an addressed conputer.
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BEACON CODE ASSI GNMVENT

GENERAL

The ODAPS is not supported by radar and therefore it would appear that there is
no internal utility for a secondary radar beacon code assignnment function
However, because sone flights will penetrate an Air Defense ldentification Zone
(ADEZ) while in CDAPS airspace, and since it is beneficial to the Air Defense
Conmmmd's m ssion for such aircraft to be responding on a discrete code' CDAPS
will provide a beacon code assignment function

ASSI GNMVENT — CODES

Code blocks shall be allocated to CDAPS facilities and shall be adapted for
assigning discrete codes for qualifying flights. A code block is defined as
"one, a portion of one or more, or nore than one code subset."”

ASS| GNVENT QUALI FI CATI ON

Aflight will qualify for discrete code assignnent given that the follow ng
conditions are satisfied

(a) The flight is discrete code capable.
(b) The flight will penetrate an ADIZ, and

(c) The flight, upon egressing ODAPS airspace, wll be entering an airspace
wherein discrete codes are utilized

ASSI GNMVENT _TI M NG

The assignment of a code to a flight plan will be made upon the occurrence of
one of the following two events, whichever is the later

(a) Activation of the flight plan, or

(bp Atime interval (paraneter) before crossing the AD Z

VWen a flight plan is dropped after exiting the ODAPS airspace, disassignnent
shal | occur, i.e., its assigned code will be retured to the code pool for
subsequent reassignnent.

ASSI G\MENT  LOG C

There will be a code block adapted for each of the relevant adjacent airspaces,
and code assignnment shall be made accordingly, Thz same discrete code shall not
be assigned sinultaneously to nore than one flight plan. Also' a rotation
schene will be utilized to maximze the time interval between successive
assignments of a given code. Wen all the discrete codes in a code block are in
use, the assigned code shall be a basic code fromthat block. [|f code

assi gnment procedes strip printing, the assigned code shall be printed on the
strips; otherwise, an update nessage shall be required. Only one code

assi gnment event per flight plan will occur. The discrete code assignment shal
be preserved through startover
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ADAPTATI ON

Adaptation is the storage of parameters and data to be accessed by a generalized
conputer program to enable that program to satisfy unique requirements. The
operational program shall be identical for all sites. The parameters and data
required to nmeet the unique needs of the individual sites shall be adapted
Paraneters may be dynamic or nondynamc. A dynamc paraneter shall be subject
to change while the operational programis on-line while a nondynam c paraneter
is one that can be changed only in the off-line nmode. Changes to adaptation
data shall be made by entries in near plain text form and converted by the
support programs to machine-useable form Provisions shall be made for the
operational programto switch from new adaptation data to old adaptation data in
order to validate the new data. Docunentation of adaptation procedures and
formats shall be provided

FIX PoSTiNG AREA (FPA) STRUCTURE

Fix posting areas are adapted by a series of three or nore straight l|ines, whose
end points are defined by nodes, with associated altitudes for each line to
define a volume of airspace. They are identified by four digits, the first two
of which are the same as the identity of the sector with which the FPA is
adapted in the basic sector plan. An FPA may be defined with no airspace to
satisfy unique operational requirenents

The following information is adapted for each FPA

(a) Adjacent FPA's and/or centers for each wal

(b) An indication of nore than one modul e per FPA or an excluded nodul e

(e) The focal point fix (optional for oceanic FPA)

(d) A no-post indicator (optional)

(e) ATS and other adapted routes and S-lines within the FPA (optional)

(£) Cceanic indicator

(g) Entry point posting indicator (optional)

(R) Direct route posting priority (optional)

(i) Wnd Station (required if no focal point fix associated with an oceanic
FAP, otherwi se not adapted)
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SECTOR STRUCTURE

A sector is an air traffic control position, within an ARTCC, that is
responsible for the control of air traffic within an area defined by geographi-
cal boundaries and, in some cases, altitude linmts. It is identified by 2
digits and nay also be identified by a sector nane (2-5 al phanunerics). The
sector airspace is conposed of snaller volumes of airspace called Fix Posting
Areas (FPAs)..

FPAs may be reassigned to different sections and sectors may have all their
airspace assigned to other sectors

NODES

Nodes are geographic points and to define the horizontal structure of FPAs,
S-lines, sector boundaries and center boundary. They are identified by latitude
and | ongitude

Fl XES

A fix is any geographical point identified by a unique identifier of two to
twel ve al phanunerics. Fixes are located by latitude and |ongitude
Information adapted for each fix includes

(a) Magnetic variation

(b) Upper wind reporting station

(e) Overlying structure (FPA's or adjacent centers) by altitude ranges

(d) Boundary crossing fix indicator

(e) Geographic Mp

| NTERCENTER COCRDI NATI ON_FI X

The capability shall exist to adapt various types of fixes to be used for route
description and in determning fix posting. Specifically, ODAPS shall have the
capability to process and utilize the Intercenter Coordination Fix which shal
be used as a conmmon reference point between centers
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10.5 ADJUSTED ROUTES

®.5.1 ATS ROUTES

An ATS Route is identified by two to five al phanumerics. Information adapted
i ncl udes:

(a) The fixes, in sequential order, that lie on the route
(b) Direct fix

(ed Posting priority codes or special indicators to determne fix postings
generat ed

(d) FPA's and altitude ranges for each fix (optional)
(e) Coordination fixes (optional)
(€D Of route connected fixes (optional)
(g) Segment indicators for non-continuous adapted routes
(B) Junctions with other routes (optional)
(i) Flight plan past posted fix
(i Map i nformation
10.5.2  ADAPTED DI RECT ROUTES

Adapted direct routes provide rigidly controlled fix postings for often used
flight paths between two consecutive filed fixes

Adapted direct route adaptation contains
(a) The two fixes to which the route applies
(b) The altitude range within which the adapted direct route applies

€e> The adpated route to be used for the segnent.
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S-LINES

One or nore S-lines may be associated with an FPA to provide an additional fix
posting on direct route flights which cross the S-line within an adapted heading
range. An S-line is identified by the letters SL followed by three digits. The
identity of the FPA to which the flight strip is forwarded is adapted. Nap
information which may be declared in S-1ine adaptation includes the Center Mp
Nunber (s) on which each line segment is to be displayed.

PARAVETERS

Parameters nmay be adapted at any value within an expected use range. Sone
paraneters shall be adapted in the specific records which they apply. Qhers,
used center-wide, will be adapted in the parameter list. Parameters shall be
specified as Dynanmic or Non-Dynamic and with a nomnal value, range of values
and the increnment by which the nominal value may be changed.

MONI TOR  PARAMETERS

Moni tor val ues which may be changed at the facility shall also be adapted. As
specified above.

VESSAGE ADAPTI ON

The eligible message types shall be identified, including any special functions
required to execute acceptance processing.

DEVI CES
Al local (within the center) and remote devices are adapted.
Renote devices include: adjacent center, FDIO and teletype.

Adaptation provides for the routing of program generated nessages (rejections,
referred errors, etc.) to a specific device based on source and type of message.
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10.11 GEOGRAPRIC VAPS

The capability to identify specific geographical data to be displayed on the
PVDs as sector nmap data shall be provided. See 5.0 for display requirenents

It shall be possible to identify up to four separate maps that cover the entire
center area. The contents of each of these center area maps shall be site
adaptable and contain different data. As a mininmumthe types of data |isted
bel ow shal | be eligablle as map data and displayed on the PVD asindi cat ed

(a) FIXES - Single Synbols

(b) ROUTES - Lines between fixes (a gap between the fix and start of |ines
shal | be site adaptable).

(e ALRPORTS - Single Synbols

(d) BOUNDARI ES - Cent er - form of dashed |ines
Airspace - form of dashed |ines
Sector - formof dashed |ines

(&> ADAPTED DI RECTS - Same as ROUTES

(€) Land mass outlines.

(g) Al phanunerics (to indicate lat/log grid coordinates).

See NAS-MD- 3161326 for further details.

The initial creation of the geographic map will be performed as an off-line
function. ~ The results of this assenmbly function (geographic map) shall be

intergrated with the operation system for dynanic access and transfer to the
di splay system

10. 12 UPRBR®Y WND TABLE (W NDS ALOFT))

A winds aloft table shall contain the wind station identifiers and altitudes for
which wind data will be stored. The altitudes for which the wind data may be
entered are site adaptable. From 5,000 feet through 25,000 feet, the altitudes
may be specified in 5000 feet increments. Between 26,000 and 37,000 each
altitude may be specified. From 39,000 through 45,000 the altitudes may be
specified in 2,000 increamentts.. Above 45,000 a single altitude may be specified
to be used at all altitudes above 45,000 for ground speed calculation. It shall
be possible to identify an wind station for each 10 degrees of latitude and/or

| ongi t ude.
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SYSTEM RECOVERY AND RECCRDI NG

The capability shall be provided to periodically record all or selected portions
of the data base that is dynamically generated during system operations. This
routine shall be a planned activity that shall collect the selected data at
regular intervals or event initiated. The recorded data shall be utilized in
re-establishing that portion of the data base after systemfailure or start-
over.

DEFI NI TI ON_OF RECOVERY DATA

Recovery data is that portion of the total base, utilized by the operationa
conputer program which is required to reconstruct the program environnment
necessary for effective resunption of air traffic control data processing
activities after a halt in system operation. This identification of recovery
data is based on the determnation of the specific kinds of information required
to perform system recovery. Specific data tables which conprise recovery data
are designated during the operational conputer program organization and design
activity.

RECORDI NG OF RECOVERY DATA

A recovery data recordi ng subfunction shall be performed which includes the
extraction of recovery data from main storage and the transfer of the selected
data to the recovery data file during system operation. The recovery data
recording subfunction is operated periodically to produce updated versions of
the recovery data information. An indication of the conpleteness and accuracy
of the recorded recovery data is provided with each set of data contained in the
recovery data recording. The time and day of nonth of data transfer for each
set of recovery data is also witten on the recovery recording data file

(@) The frequency of operation of recovery data for recording purposes shall be
sel ectable (parameter)

(b) The el apsed tine interval of the nost aged data set (maximuminterval from
most recent recovery file) shall be a paraneter item

Fol lowing any re-establish startup, in order to preserve unused data sets for
possi bl e subsequent re-establish startup attenpts, data sets older than the data
set used will not be destroyed for twice the interval between recordings
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11.3 CONTENTS OF RECOVERY DATA RECORDI NG

During system operation, recovery data recording shall contain one or nore sets ‘
of recovery data records, each of which contains the follow ng informtion

(ad ldentification.

(b) Time (including hours, mnutes and seconds) and day of nonth of recovery
data transfer from main storage to the recovery data file

(¢ Indication of conpleteness of the recovery data transfer
(d) Indication of the reliability of the recovery data transfer

(e) Recowanyy data main storage records (flight plan information and contro
i nf ormation)

11. 4 FREQUENCY OF RECOVERY DATA RECORDI NG

The frequency of operation of recovery data recording shall be a paraneter whose
specific value will be determned as a result of the operational program organi-
zation and design activity. This determnation is dependent upon the follow ng:

(ad The frequency of recovery data updating in main storage by the operationa
conputer program for each type of recovery data

(b) The frequency of nodification of recovery data by operational inputs to the ‘
system

(¢ The nmaxi mum age of each type of recovery data for which the data could be
effectively utilized for system recovery.

11.5 RECOVERY DATA RECORDI NG DESI GN_CONSTRAI NTS

Constraints on the design of the recovery data recording subfunction shall be
the follow ng:

(ad Recovery data shall be available through two independent paths to make a
system recovery from nost element failures possible

(bp The amount of handling and processing of recovery data during extraction
and transfer to the recovery data file is kept to a m nimm

€c> The total amount of information classified as recovery data shall be kept
to a mininum consistent with the requirement for sufficiency for system
recovery.

(dp The allocation of recovery data to main storage shall be optinized for
utilization in system recovery and for ease and speed of transfer to and
from the recording nedium

(ed The ODAPS shall provide two separate storage units, or failsafe capabiiiity,
for the purose of recovery data recording. ‘

(£p The frequency of opeation of recovery data recording shall be established
fromthe range ten (10) to 180 (one-hundred eighty) seconds in increnents
of half seconds.
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UTI LI ZATI ON OF RECOVERY DATA FOR STARTUP//STARTOER

A startup/startover function shall utilize recovery data in re-establishing the
dynam c data base. In order for recovery data to be utilized for resunption of
system operation, this data nust be available at all tines. This general

requi rement for continuous availability inposes the follow ng specific
requirenents for conpleteness, accuracy, and timeliness of the recovery data:

(8> Recovery data nust be extracted from nain storage and transferred to a
"safe" storage nedium which is highly reliable and is not adversely
affected by conputer malfunction or other environnental failures.

(b) Recovery data nust be readily retrievable fromthe "safe" storage nedi um

€e> Recovery data in "safe" storage must be periodically updated to provide for
the dynam c changing of the original set of recovery data in main storage
as the operational system progresses in tine.

(dp Transfer of recovery data frommain storage to disk storage and vise versa
nmust be checked for correct data transmssion by examning any [/O errors
encountered. There is no requirement for wite verify operations or any
further error checks for logical content of recovery data.

(e> The amount and kinds of information stored as recovery data nust be

sufficient to satisfy operational requirements for conpleteness and
timeliness of a system recovery.

UTI LI ZATI ON OF RECOVERY DATA FOR THE RE- ESTABLI SHEMENT MODE

At a minimum the follow ng capabilities which utilize the recovery data shall
be provided:

(8 Flight Plan |nformation: Using the recorded flight plan informtion
regenerate and update the flight plan storage
t abl es.

(b) Flight Plan Pointer Tables: Flight Plan Pointer Tables shall be provided,
i f applicable.

€ed Configuration Tables: Configuration Tables shall be provided.
(d) Tenporary Storage Areas: Tenporary Storage Areas as required.
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RECONSTRUCTI ON_ OF DI SPLAYS

The type of data which shall be reconstructed at the displays is specified as

(&> All Data Blocks (DB) which at the time of occurrence of startover were
"requested", "forced", or "pointed out" shall be reconstructed. The
sectors to which the DBs shall be routed are:

(1) The controlling sector as well as any other sector involved by
reason of an existent transfer mode or which is a former controll-

ing sector still eligible for displaying the DB (i.e., has not been
deleted and is within "parameter” seconds of a previous transfer of
control).

(2) Each Data Block shall be displayed with the same offset and the
sane controller entered |eader length, if any, and the B4 character
which was applicable prior to startover

(b) Geographical Map Data shall be displayed based on the |ogical map
requested at each PVD. If display offset was enabled, recovery wll

include offset coordinates. If an altitude filter was enabled, then
recovery will include consideration for upper and lower altitude readout
filter limts. If tenporary airspace reservations were nade, then they

shal | be displayed
H STORI CAL RECORDI NG AND DATA REDUCTI ON

The capability shall be provided to record, for historical purposes, selected
portions of the flight plan records and data that are used in the CDAPS
system Additionally, this recorded data shall be made available for editing

H STORI CAL DATA RECORDI NG

Sufficient data shall be recorded on disk packs so that no flight plan data is
| ost when a disk becomes full. It shall be possible to record data for at

| east thirty-six (36) consecutive hours (not necessarily on the same disk)
without operator intervention. The operator shall be alerted when the
recording data set reaches "N" percent (parameter) full. The capability shal
be provided to transfer the historical data recorded to magnetic tape for ease
of storage

H STORI CAL DATA RECORDI NG EDI TOR

An editor shall provide off-line printer output of the data witten during
historical data recording. The editor shall be capable of operating
sinul taneously with the ODAPS QOperational Program
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RECONSTRUCTI ON_ OF DI SPLAYS

The type of data which shall be reconstructed at the displays is specified as

(&> All Data Blocks (DB) which at the time of occurrence of startover were
"requested", "forced", or "pointed out" shall be reconstructed. The
sectors to which the DBs shall be routed are:

(1) The controlling sector as well as any other sector involved by
reason of an existent transfer mode or which is a former controll-

ing sector still eligible for displaying the DB (i.e., has not been
deleted and is within "parameter” seconds of a previous transfer of
control).

(2) Each Data Block shall be displayed with the same offset and the
sane controller entered |eader length, if any, and the B4 character
which was applicable prior to startover

(b) Geographical Map Data shall be displayed based on the |ogical map
requested at each PVD. If display offset was enabled, recovery wll

include offset coordinates. If an altitude filter was enabled, then
recovery will include consideration for upper and lower altitude readout
filter limts. If tenporary airspace reservations were nade, then they

shal | be displayed
H STORI CAL RECORDI NG AND DATA REDUCTI ON

The capability shall be provided to record, for historical purposes, selected
portions of the flight plan records and data that are used in the CDAPS
system Additionally, this recorded data shall be made available for editing

H STORI CAL DATA RECORDI NG

Sufficient data shall be recorded on disk packs so that no flight plan data is
| ost when a disk becomes full. It shall be possible to record data for at

| east thirty-six (36) consecutive hours (not necessarily on the same disk)
without operator intervention. The operator shall be alerted when the
recording data set reaches "N" percent (parameter) full. The capability shal
be provided to transfer the historical data recorded to magnetic tape for ease
of storage

H STORI CAL DATA RECORDI NG EDI TOR

An editor shall provide off-line printer output of the data witten during
historical data recording. The editor shall be capable of operating
sinul taneously with the ODAPS QOperational Program
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13.1 DEFI NI TI ONS _APPLI CABLE TO RELI ABI LI TY AND MAI NTAI NABI LI TY ‘

The following definitions apply

(> AVAILABILITY - System availability is the probability, at any instant in
time over the service life of the system that the systemis fully
operational. Alowed preventive maintenance tines shall not be counted as
unavail abl e periods unless the time allowed for preventive maintenance is
exceeded

(b) FAILURES - The definitions of failure and failure types shall be as
specified in 3.1.3 and 3.1.4 of ML-STD 781

(eD MEAN TI ME- BETWEEN- FAI LURES (MTBF) - MIBF is the average |ength of tine a
unit or systemis expected to operate without experiencing a functiona
failure, excluding those intervals of time the unit or systemis shut down
for schedul ed maintenance (13.3D,, and excluding any failures discovered and
corrected during schedul ed maintenance.

(dp MEAN- TI ME- TO- REPAI R(WTTR) - MITR is the mean of the times required to
restore an equipment to an operational state after failure; it is equal to
the total unscheduled outage time divided by the number of unschedul ed
out ages.

13.2 RELIABI LI TY REQUI REMENTS '

The systemreliability shall be such that the systemavailability as defined in
13.1 shall exceed 0.98. The design shall be such as to preclude dependent
failures anong units. The system MIBF, excluding the failures from which
automatic recovery is possible, shall be a mninmmof 2200 hours. This MIBF
shal | apply to the on-line system and not any GFE I/0O equi pment

13.2.1  EQUI PMENT RELIABILITY

The contractor shall subnmit, in his design data, predicted MTIBF/MTTR
calculations for each unit of equipnent. The reliability requirenents for each
unit shall be asshown in Table IV.
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Menory
Modul e

MTU
Printer

Disc Control
Uni t

Disc Drives
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TABLE |V

MTBF

( HOURS- M NI MUM)

6, 400
6, 000

4,000
5,000
3,500

22,000

FI GURES

MITR
(HOURS-MAXITMIM)

0.5
0.5

2.0
2.0
0.5

1.0
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13.2.2 FAl L- SAFE RELI ABI LI TY FEATURES

13.2.2.1 DUAL PATH

Dual paths are required for the flow of data. Data need not flow through nore
than one path simultaneously; however, in the event of failure in one path,
data shall be rerouted through one or nore different paths. A single thread
segnent in the dual data path shall not exist, i.e., there shall not be a
switch, connection, cable, etc., through which the data nust flow at all tines
and whi ch cannot be quickly passed by the data flog. The reliability of this
dual path shall be equal to or greater than 5 x 10" hours.

13.2.2.2  ON-LINE RECOVERY FROM | NTERNAL FAI LURE

The system shall be designed to mnimze the time required to sense, react and
recover from any failure which may occur within the on-line nodul es. ‘

13.2.2.3  RECOVERY FROM FAI LURE

If a system nmodule suffers any nontransient functional degradation due to
internal failure(s), that module shall be declared to have failed. Redundancy
shall be provided to insure pronpt operational recovery fromthe failure of
any single nodule.

13.2.2.4  SERVICE RESTORATI ON RESPONSE TI MES

The system design for redundancy utilization shall restore the failed system
function(s) to the operational systemw thin 30 seconds following a system
modul e failure. If a function suffers an outage of less than 30 seconds, that
outage is considered to have produced a nodule failure, but not a functiona
(operational) failure. Thus, reconfigurable redundant nodul es providing
alternate signal paths can be used to extend a function beyond that of the
individual nodule (or signal path) performing it. Reconfiguration shall bz
acconpl i shed by the ODAPS data processor program The system shall be
designed to automatically effect reconfiguration and isolation of the failed
equi pment, and to notify naintenanre personnel via the Data Processor ecassb e
of the system status. Heiwevery the reconfiguration programshaill aecipp? alid
respond to reconfiguration orders Premdthe data preeeassis console typewiter. ‘



13.3

-113-

MAI NTAI NABI LI TY REQUI REMENTS

The following requirenments shall be net:

(a)

(b)

(e
()
(e)

(£

Schedul ed system maintenance shall be required no nore frequently than
once every 90 days.

The schedul ed system naintenance periods shall not exceed 6 hours. The

system shal |

remain operational for a continuous mnimm of 4 of those 6

hours.  Schedul ed maintenance of the system units shall be acconplished

within the 6

hour peri od.

System MITR shal | be no greater than 40 mnutes. At the upper 90
percentile point, system MITR shall be no greater than 1 hour.

MITR for bench repair shall be 2 hours. At the upper 90 percentile

poi nt, bench

repair MITR shall be no greater than 4 hours.

For ease of maintenance, system design shall exploit the use of nodul ar
system conponents.

The repair of failed nodules shall be conducted off-line and without
interference with the operational system The switchover to redundant

modul es shal |

be acconplished through reconfiguration.
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MAI NTAI NABI LI TY PROGRAM

MAI NTENANCE APPROACH

The preferred maintenance approach shall be to localize the failure through
use of software and hardware maintenance features and to replace the failed
modul e el enents or pluggable unit or component from spares; the actual repair
of the replaced item should be acconplished at the convenience of naintenance
personnel in a maintenance area

SOFTWARE AND HARDWARE FEATURES

The software shal|l consist of data processor diagnostic prograns and those
prograns devel oped for system integration that are capable of being used as
system diagnostics. Hardware shall, to the greatest extent possible, present
a software interface that allows application of conputer program diagnostic
techniques. Hardware features shall include failure sensing and status
registers, mintenance indicators, overheating warning devices and cutoffs,
test points, printed circuit card/assenmbly keying or coding to prevent

m spl acenent of these units, and printed circuit card/assenbly protection such
that any attenpt to replace a printed circuit card/assenbly with the wong
type shall not result in damage to any card or assenbly.

MAI NTAI NABI LI TY PROGRAM PLAN

The contractor shall prepare a plan for a mintainability program conform ng
to the requirenents of paragraph 5.1, ML-STD-470. The plan shall also
address the follow ng topics

(a) Nurmber and skill levels of personnel required to maintain the CDAPS

(b) Circuit card assenbly problem analysis and field repair techniques;

(e) Special test equipnent for bench repair itens; and,

(d) Repair verification techniques.



13.5.3

MAI NTAI NABI LI TY PROGRAM TASKS

The tasks in the maintainability programshall include, but not be
limted to:

(

(bp

€cd

(d)

(e

()

)

MAI NTAI NABI LI TY ANALYSI S - The contractor shall analyze the main-
tainability of the ODAPS and its supporting equipnent in accordance
with Paragraph 5.2 of M L-STD 470.

MAI NTENANCE CONCEPT PLAN - The contractor shall prepare a detailed

mai nt enance concept plan in accordance with Paragraph 5.3 of MIL-
STD-470.  The plan shall be periodically updated as the design
proceeds and shall reflect the nmaintainability design criteria,
trade-offs, and predictions.

MAI NTAI NABI LI TY DESIGN CRITERIA - The contractor shall establish,

amplms and update as necessary, maintainability design criteriain
accordance with Paragraph 5.4 of ML-STD 470.

MAI NTAI NABI LI TY DESI GN TRADECFFS - During the design and devel op-
ment of the CODAPS, the contractor shall include maintainability
considerations in all design tradeoffs in accordance wth Paragraph
5.5 of ML-STD 470.

MAI NTAI NABI LI TY PREDI CTIONS -~ The contractor shall make mai ntain-

ability predictions and establish the appropriate preventive

mai nt enance requirements in accordance with Paragraph 5.6 of

M L-STD-470. Prelimnary predictions of mean corrective and
preventive maintenance times shall be provided, updates shall be
provided during the design and devel opment stages.

DESIGN REVIEWS - The contractor shall discuss the ODAPS maintain-
ability program at the ODAPS design reviews. These discussions
shall include, at a mnimum information of the type required by
Paragraph 5.9 of M L-STD 470,

MAI NTAI NABI LI TY DATA COLLECTION - The contractor shall establish a
data collection procedure for validating maintainability predictions
and evaluating nmaintainability denonstrations in accordance with
the requirements of Paragraph 5.10 of ML-STD-470, with the phrase
"ODAPS prelimnary design review'' being substituted for "'contract
definition.”

MAI NTAI NABI LI TY STATUS - The contractor shall prepare and subniitt

mai ntainability status reports in accordance wth Paragraph 5.12 of
M L- STD- 470.
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OFF- LI NE MAI NTENANCE REQUI REMENTS

The system shall be designed to be isolated frominteraction. Specifically,
each individual equipment nust be capabl e of being disconnected and power
cycled on and off without causing failure to any system component. The
smal l er nodules (e.g., keyboards and consoles) shall be connected into the
system via quick disconnect plugs so that they may be renoved and replaced
with a mnimmof down tine. The renoval or replacenent of the keyboard
modul e shall not require the power to be shut down in the console nor shal

it disturb other on-line equipnments. Each nodule shall contain all required
mai ntenance indicators and controls. Sufficient indicators and controls shal
be provided for each nmodule to satisfy the maintainability requirenents and to
aid in meeting the requirenments specified in 13.2

MODULE ELEMENT REPLACEMENT

Redundancy wt hin nodul es may be enployed to neet the reliability require-
nents, e.g., dual power supplied. The hardware shall be replaced by redundant
hardware, where provided, on-line and repaired off-line

| NDEPENDENCE _OF SUBSYSTENS

Design of the systemshall be such that a conponent failure in any one
subsystem shall not induce a failure in any other subsystem

MAI NTENANCE AND TEST EQUI PMENT

The design of ODAPS equi pment shall enphasize the use of standard test
equi pment, tools, and fixtures and shall mininmze the necessity for specia
test equi pment.

STANDARD _MAI NTENANCE _EQUI PMENT

St andard mai ntenance equi pnent is defined as the tools and test egiypment
which are a part of a manufacturer's standard product line and which are
available off-the-shelf. As established in the contract schedule, the
contractor shall provide a list of recormended standard nmaintenance eqGip~
ment and rel ated accessories necessary for the installation, #giintespanes,
alignment, and performance testing of the ODAPS and its supportiing equip-
ment. The equipnment recomrended by the contractor should be available from
nmore than one nmanufacturer, and solid-state insofar as is practical
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SPECI AL MAI NTENANCE EQUI PMENT

The contractor shall provide all special maintenance equi pment, including

tools, fixtures, test equipment, and software to meet the MITR specified in
13.1.  Special maintenance equipment is defined as all tools, and test and
support equi pnent which does not qualify as standard maintenance equipnent.
O f-the-shelf equipment that requires nodification to perform the required
function isconsidered to be special maintenance equi pment. The equi pnent

shall meet all applicable construction and performance requirements of this
specification.

PERFORMANCE CRI TERI A

ACCURACY

Al'l distances shall be conputed with an accuracy of 0.1%or 1/2 nm of correct
di stances, whichever is |ess. ‘

RESPONSE TI MES

Response tinme is defined herein as the interval between the time a conplete
message is received at the ODAPS conmunications interface to the time the
ODAPS transmts the first character of the reply. Uilizing initial
paraneters, under a load |evel of 75 percent of the system capacity (15.8D,
the ODAPS shall have as a maximum the response tines defined bel ow

(ap For messages from all local and renote termnals with responses to the
source: response tines for all messages not resulting in
full or partial route conversion shall have a mean of 0.5 seconds;
no nore than 10% of these response times shall exceed 1.0 seconds.
The response tines for messages resulting in full or partial route
conversion shall have a mean of 1 second; no nore than 10% of these
response times shall exceed 2 seconds. No response tine shall
exceed 4 seconds.

(b) For nessages fromall sources other than (ay above: the response tines
for all nmessages shall have amean of 2 seconds; no nore than LQ% of the
responses shall exceed 4 seconds. No response time shall exceed 6
seconds.

€cd Qutput of oceanic position data and conflict probe (graphic and
al phanumeric) data to situation displays at oceanic sectors shall have‘
site adaptable design capability. System paraneters for output of
graphic and al phanuneric data pertaining to oceanic position data and
conflict probe data is as follows:
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(1) Cceanic position data shall be:

(3) Displayed as a data bl ock (DB).

(b) The extrapol ated positions shall be calculated and displayed at
interval s of paraneter "aM minutes. This shall be a site
adaptable paraneter. Wth a range of fromone (1) to sixty
(60) mnutes in changeabl e increnents of one (1) mnute.

(2) Display output processing of DB information shall nomnally be
acconplished within two (2) seconds

(2) Conflict probe data shall be:

(a) Displayed as conflict probe information follow ng manual or
automatic initiation of the probe. Automatic initiation of
the probe shall occur follow ng activation of a flight plan,
amendnent or change in an aircraft's altitude, amendnent
(+ or - a paraneter of time> or change in an aircraft's fix
time reporting, anendment of change in an aircraft's oceanic
ATC route or amendment or change in an aircraft speed (MACH
speed). Manual initiation of the probe shall also require
di splay of probe information

€) Qutput to the display system of probe information shall be
acconpl i shed at intervals of fromfour (4) seconds up to
interval s of twenty (20) seconds. This shall be a site
adapt abl e paraneter which may be varied in four (4) seconds
i ncrenents.

(<D Display output processing of Conflict Probe information shal
nomnally be acconplished within two (2) seconds
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SOFTWARE  REQUI REMENTS

The contractor shall provide all materials and services necessary for the
design, preparation, test, and delivery of operational, support, ‘“est, and

di agnostic software prograns required tormeet the requirenments of this
specification. Al deliverable programs shall be provided on magnetic tape and
punched cards conpatible with the ODAPS equi pment. Source programs, object
programs, |inkages, and other files shall be included so that FAA personnel can
conveniently maintain the software. Requirenents of FAA-STD-011) shall be net

DESI GN. AND CODI NG REQUI REMENTS

The requirenents of this paragraph shall apply to all conputer prograns
(software) developed to satisfy the requirements of this specification,
ineluhding those that are supplied as off-the-shelf comercially available

sof tware packages unless otherw se approved in witing by the FAA. This shall ‘
apply to all off-the-shelf firmvare including, but not limted to, tape

handl ers, disk handlers, processor executives, etc. The system software nust be
nodul ar in design. Mdule size nust be based on the ability to adequately
maintain, test, and debug the coding. A nodule failure must not interrupt
processing flows not dependent upon that nodule. Both operational and support
software should use the same high order |anguage and the same coding conven-
tions. Documentation must be consistent for all software. Al conputer
prograns shall be designed and coded so that they are easily readable,
under st andabl e, and changeable. Al conputer prograns shall be devel oped
according to the follow ng schedul e:

(a) A Conputer Program Functional Specification (CPFS) shall be devel oped and
submitted to the FAA for formal approval. The CPFS shall contain al
functional requirements for a total software package including interface
functions, type of equipment to be interfaced, timng requirenents and
design considerations. Upon approval, the CPFS will be the governing
document for all functional requirements of the software at time of
delivery and shall define the entire functional scope of the deliverable
sof tware package

(b) Follow ng formal approval of the CPFS, a Functional Test Procedure (FTP)
shal| be submitted for FAA approval. The procedure shall be explicit and
conprehensive and shall test all functional requirements of the CPFS. In
addition, the test will denonstrate that the software does not perform
undesirable functions and the system will operate error free at one-hundren‘
(100) percent capacity. Included in the test shall be at |east two weeks
of extensive user operation of the software on site at the applicable FAA
facility.
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(e Followi ng approval of the CPFS the contractor shall subnmit a Conputer
Program Design Specification (CPDS) for each nodule of the program The
CPDS shall be witten in conputer program format (conments, instructions,
indentation of loops, etc.) and shall look Iike an english |anguage source
program  The design, however, shall use only four types of conmmands:

(1) A plain engtish statement to perform a single step, i.e., multiply
velocity by tinme and store into distance. This type of command shall
not be used to perform el aborate procedures requiring subroutines. It
may be used to perform procedures requiring sinple library functions
or macros, i.e., read a record fromthe flight data file tape.

(2) A conmmand to i nvoke a single subroutine for a single, clearly
expl ai ned purpose. This command shall always contain the same
keywords and will explain the expected output from the sub-routine,
i.e., CALL file scan (subroutine nane) TO find the active flight plan
file where CALL and JO are key words. -

(3) A command al | owi ng program deci sion nmaking and clearly defining all
paths to be taken as a result of the decision, i.e., 1F (decision
criteria); THEN (true decision path); ELSE (fal se decizmm pl an), where
Lk, THEN, ELSE are key words. Adiditiéermatyy, contractor shall
establish a single set of key words for use in all design docunents.

(4) A single command allowing initiation of a clearly defined program | oop
and identifying criteria for exiting the loop, i.e., DO WHLE (event
taking place); DO FOR (™a"™ nunber of cycles); REPEAT "n" TIMES, REPEAT

UNTIL; etc. A loop shall always contain one entry point (first
imstticiti o) and one exit point (last instruction).

(d) Fol l owi ng approval of the CPDS for a given program nodul e, the contractor
will submit a Mdule Test Procedure (MIP).. The procedure will denmonstrate
that each step of the approved CPDS is fulfilled and that no adverse action
is performed by the nodule. The nodule will be tested at zero (0) to one-
hundred (100)) percent design capacity. Critical timng considerations, if
any, will be clearly denonstrated. Al formal acceptance testing of a
program module will be performed using FAA approved nodule test procedures.

Changes to any of the four FAA approved documents(i.e., CPFS, FTP, CPDS, MTP)
will require re-release of all subordinate documents. For this reason a system
of document control shall be formally inplenented whereby all subordinate
docunents will contain explicit reference to applicable higher |evel docunents
(one level) and all test acceptance forms can be readily identified with the
applicable FAA approved functional or design specification.
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15.1.1 MODULARI TY
154 .11.1 MODULE COUPLI NG

Sinple, easy to build, easy to maintain software system nodul es which are
hi ghly i ndependent of each other and have sinple, linmted interrelation-
ships shall be provided. Conplexity shall be mninized by designing
systems with the weakest possible coupling between modules. The snallest
nunber of interconnections is required as well as connections which do not
strongly couple any one nodule to another. Coupling strength shall be kept
to a mnimum using the followi ng concepts

(> dobal data shall be the only kind of shared data that shall be

accept abl e
(b) The only type of connection that shall be acceptable shall be
reference to a nodule as a whole by its name. For the purpose of this

specification, a connection is a reference to sone |abel or address
defined el sewhere

() The types of communication between nodul es shall be restricted to the
passing of data, the passing of switches or flags, subroutine calls,
and the passing of a table

15.1.1.2 PREDI CTABLE MODULES

A predictable nodule is one that, when given the identical inputs, operates
identically each time it is called. Mdules shall not be allowed to nodify
any code, either their own or that of another module. Al nodul es shall be
predi ct abl e.

15.1.2 DEVELOPMENT _ TESTI NG

As each release is developed and tested, FAA managenment shall be given

evi dence of progress through the demonstraton of a specific software system
functional capability. A software release is defined as a set of conputer
prograns that satisfy an easily identified set of requirements and shall be
identified in the Design Data. Integration of a series of releases results

in the conpleted software system (package). Demonstration of these

rel eases to Governnent representatives shall be used to help inprove
confidence in the progress being made throughout devel opment rather than

just at conpletion, ‘
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CODI NG REQUI REMENTS

MODULE ORGANI ZATI ON

A desirable characteristic of a programis that it be easily understood for
testing, maintenance, and nodification. It has been found that a principa
approach to inplementing this characteristic is to have the natural reading
of code text match the control flow of the nmodule (i.e., top to bottom.
This usually involves utilizing several specific control logic structures
and elimnating use of the unconditional branch statenment (GOTO)

(a) FORVAT | NDENTATION - A nethod of naking code readable is to indent
lines of code contained within a control structure to their
corresponding |ogical depth. This enables the reader to inmediately
| ocalize code affected by the control structure using visua
inspection alone, as opposed to the possibility of investigating the
| ogic of several nested structures in order to isolate the boundaries
of each. Code indentation shall be required

(bp LANGUAGES TO BE USED ~ The contractor shall code the operationa
program and any additional operational support subprograms in such a
mannner as to enable the conputer programm ng subsystemto operate in
anefficient manner with primry concern given to software and
firmware maintainability which may be readily changed and under st ood.
The large majority of the coded instructions and data used shall be
coded in a high order progranmng |anguage specified in FIPS PUB 21-1
and approved by the Governnent. \When, in order to nmeet the require-
nments of this specification, selected subprograns and data tables nust
be coded in assenmbly |anguage, it shall be the contractor's
responsibility to assess the relative cost/benefit factors involved
The contractor shall be responsible for identifying those subprograms
selected, along with appropriate justifications, to the FAA for review
and approval
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15.1.3.2 CCODI NG PRI NCI PLES

The Eollowi ng principles shall be enmployed in witing code:

(a) SOFTWARE STRUCTURE - The software system shall be structured into
smal I, manageabl e, and independent modules. For this requirement a
module is defined as a set of contiguous program statements having a
nanme by which other parts of the system can invoke it, and preferably
having its own distinct set of variable nanes. The nodul e shall have
one entrance, one exit, and be between five and two hundred executable
source statements in length. The inplenentation of all required
software shall be in nodules. The conmputer program systens shall be
devel oped in independent conputer program nodul es which shall be
witten clearly and concisely using the practices of structured
programmng. This entails designing the control architecture first,
along with interface requirements and data requirements.

Subsequently, lower level functions are designed, and the process ‘
continued until all required functions and subfunctions, interfaces,
and data requirements have been designed.

(bp GLOBAL DATA AND WORK AREAS - Standards for global work areas and data
shal | be defined and enforced.

(ch FLOACHARTI NG STANDARDS - The design document shall be sufficiently
clear to preclude the need for flow charts. If flow charts are used,
they shall enehanee clarity, understanding, use descriptive synbols
and reference the program listing by use of statement |abels or tags.
Al synbols used in flowharts shall be in accordance with FAA O der
1370.148.  Graphic synbols for logic diagrams shall be used in
accordance wth FAA-STD 010.

(d) STANDARD MACROS - Standard macros for |inkages, register set
definition, nodule initialization, and frequently repeated coding
structures shall be identified.

(e> STANDARD MACRO AND UTILITY LIBRARY - Macros and internal subroutines
whi ch perform frequently required functions shall be maintained in a

l'ibrary.
15.1.3.3 CODI NG STANDARDS
This section gives specific conventions for comments, naming (tags, ‘
| abel s), register usage, |inkage conventions and identifies sone practices

to be avoi ded.
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programmng. This entails designing the control architecture first,
along with interface requirements and data requirements.

Subsequently, lower level functions are designed, and the process ‘
continued until all required functions and subfunctions, interfaces,
and data requirements have been designed.

(bp GLOBAL DATA AND WORK AREAS - Standards for global work areas and data
shal | be defined and enforced.

(ch FLOACHARTI NG STANDARDS - The design document shall be sufficiently
clear to preclude the need for flow charts. If flow charts are used,
they shall enehanee clarity, understanding, use descriptive synbols
and reference the program listing by use of statement |abels or tags.
Al synbols used in flowharts shall be in accordance with FAA O der
1370.148.  Graphic synbols for logic diagrams shall be used in
accordance wth FAA-STD 010.

(d) STANDARD MACROS - Standard macros for |inkages, register set
definition, nodule initialization, and frequently repeated coding
structures shall be identified.

(e> STANDARD MACRO AND UTILITY LIBRARY - Macros and internal subroutines
whi ch perform frequently required functions shall be maintained in a

l'ibrary.
15.1.3.3 CODI NG STANDARDS
This section gives specific conventions for comments, naming (tags, ‘
| abel s), register usage, |inkage conventions and identifies sone practices

to be avoi ded.
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NAM NG AND TAGE NG CONVENTI ONS

Conventions for nanmes (e.g., nodules, local variables, data base) shall be
provided to aid in the process of identifying the |ocation and use of a
particular section of code or data.

(a> MODULE ENTRY AND EXIT PO NTS - These points shall have standardized
| abel s.

(b) LINKAGE CONVENTIONS - Standard calling and returning sequences shall
be used. For assenmbly l|anguage, standard register save areas shall be
used.

€c) MODULE ORGANI ZATION - A standard format for a nodul e shall be
sel ect ed. ‘

PRACTI CES TO BE AVO DED

Several coding practices have been found to adversely affect the devel op-
nent and maintenance of software. The follow ng practices shall not be
used:

(a) Code nodification, absolute referencing of menory, inbedded constants
may be very useful.

(b) Mystifying constructions (e.g., the use in operative statements of
literals whose neaning is not inmediately clear from the surrounding
code).

(&> The NOT Qperator unless it adds to clarity; e.g., NOT (AA EQ BB AND
CCEQDD) is equivalent to AA NE BB or CC NE DD.

(d) Literals in operative statements. Declare all constants, comment
them and use the synbolic name. An exception may be made for integer
0, 1, and 2 if the meaning is clear from context.

(ed The sane argument as both input and output to a procedure.

(£) Resetting the index of a loop in the body of the |oop, and branching
into a loop fromthe outside. ‘
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PROGRAM _STRUCTURE

Each major function within a subprogramshall be witten as a separate
program task and shall be capable of being assenbled independently.
Program tasks shall be witten to assure program nmodularity. It shall be
possible to replace or add task functions independently with a mninum of
changes to existing programs. Subfunctions within tasks that are common
to more than one subprogramor task shall be stored in a single area of
menory. Wth the exception of literals, which may be used when
appropriate, the program shall be witten in synbolic notation only.
Absolute coding is not permtted

COMPUTER PROGRAM DATA ORGANI ZATI ON

The conputer program data shall be organized in tables; each table shal
be divided into elenents or entries and each el ement shall be divided
intoitems. An item shall be the mnimal significant elenent of data.

CONSCLE _ TYPEWRI TER  SUBPROGRANS

Subprogranms or subroutines shall be added to the operational program to
enabl e program |oading, program nodification, and input/output communi-
cation. In addition, utility and maintenance software shall contain
appropriate program |oading and input/output communication routines

| NPUT PROCESSI NG SUBPROGRAM

The Input Processing Subprogram shall process all inputs and shal
provi de checking and validation, code conversion, and internal formatting
of each nessage

SOFTWARE

The software shall consist of operational software and systems support
software prograns. The operational software shall consist of an
executive program subprogranms, data bases, tasks, and the recovery
program  The collection of tasks, properly interfaced with the executive
program and linked to the data bases, shall form the operational program
A task shall be the basic operational prograns nodule. Mst tasks shal
be witten so that they may be |oaded anywhere in main (computer) nenory,
shal | be capable of being executed by any processor, and shall be capable
of assenbly independent of other tasks and the executive program
Subdi vi sion of the ODAPS conputer system (processors and menories) shal
be possible by means of the computer partitioning hardware and the
executive program Normally, the conputer system shall be divided into
two computer systems, the operational and the support system These
systens shall be capable of concurrent and independent operation. The
operational system shall always be under executive control. The support
system shall not be permtted access to the operational system The
operational system shall be permtted access to the support system

Access from the operational to the support system shall be constrained
only by manual override (manual partitioning via switches, or manua

shut down of a processor or nenory)
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OPERATI ONAL ~ SOFTWARE

The following is a list of the varous subprogram nodul es which shall be
required as a mininmm for the ODAPS:

(a> Executive control

€cd System timeout processing

(c¢h Recovery data recording

(dp Interfacility comunications

(e Historical data recording

(£) Console data terminal input processing

ey Console data terminal output processing

SUPPORT _ SOFTWARE

The support software provided shall include, as a mininmum the followng
programs: Assenbler, Builder and Builder Uility. These prograns shall
operate with the follow ng peripherals, as a m ninmm

(a) Di sk subsystem

(b) Printer

€ed Card reader

(d) Data termnals

(e> Magnetic tape unit

(€D Interfacility link/display handl er
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15.2.2.1  RECOVERY SYSTEM LI BRARY

An organized set of prograns, stored on disk and accessed by the
executive shall performthe functions of a Recovery System Library (RSL)..

The RSL shall contain, as a mnimum the following progranms, and/or data
by nodul e:

(a) Recovery nodul e

(b) Directory of the RSL

(e) Operational program

(d) A set of self-contained diagnostic programs for the follow ng:

(1) Central processing unit(s)
(2) Menory nodul es

(3) Displ ays

(4) Printer

(5) Magnetic tape units

(6) Disk system

(7) Interfacility interface

(8) Input/output termnals

(e) A set of utility programs as follows:
(1) Assenbl er
(2) Buil der
(3) Builder utility
(4) Data terminal utility
(5) Historical/continuous data recording

(6) Continuous data editor/reduction program
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EXECUTI VE  CONTROL

Executive control shall provide for the overall control of data
processing, failure detection and recovery logic, and execution of the
operational program tasks. The executive shall consist of identifiable
areas of contiguous memory. It shall perform the follow ng functions
(a) Initializing;

(b) Schedul i ng;

(e Interrupt control

(d) Executive services;

(e> Recovery; and

(€D Debug.

| NITIALI ZING FUNCTI ON_ MODULE

The initializing function shall provide the control mechanism for the
initialization of all hardware and software for either an initial start
or a recovery restart of the operational programs. This function shal
inspect and configure all system resources into an operable hardware
configuration, identify the conponents and data paths in the system
initialize various tables and addresses and make all necessary
preparation for normal execution of the operational program

SCHEDULI NG _FUNCTI ON_MODULE

The scheduling function nodule shall dispatch program control to the
subprogram tasks within the operational program  Scheduling shall be
provided on a priority basis with provisions for task posting based on
interrupts, realtine clock values, and messaes. Task priorities shall be
selectable at system generating tinme.

| NTERRUPT _CONTROL _FUNCTI ON

The interrupt control function shall provide the capability to process
all interrupts other than task controlled channel interrupts and the
return-to-executive interrupt.
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EXECUTI VE _SERVI CES FUNCTI ON

The executive services function shall provide for data ternmina
i nput / out put message control and processing routines for task initiated
requests.

RECOVERY PROGRAM

A recovery sequence shall be provided that will detect, analize, report
and attenpt recovery for all software and hardware faults. It shall be
available froma primary and alternate storage device

RECOVERY MODULE

The recovery module shall consist of software routines that conduct
detailed checks on all data processing equi pnent nodules. It shal
determne which equi pment nodul e(s) are operable and then call in the

hi ghest |evel selected backup operational programthat can operate in
those modules. Startup of the backup operational program shall be
automatic. The recovery nodule shall respond to the selection and |oad
the proper backup operational program The recovery nodule shall include
recording of critical data required for system recovery.

DEBUG

This nodule shall be used in the support systemonly. It shall provide
the tools necessary for efficient integration and checkout of operationa

progr ans.
STARTUP

The recovery and reconfiguration sequence shall be automatically entered
for all operational program startups. Startup shall be initiated by
single button start. The start-up task shall performtests on all sub-
systems and shall provide a nethod of notifying all positions when the
systemis available for use. Al records shall be initialized and the
initial time requirements of the system shall be established by this

t ask.
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AUrOMAITIC DI SK RECONFI GURATI ON

Wien a disk drive failure has been detected, the operation shall be
conpl eted (when possible) by using another disk drive. |If a disk overload
s sensed, an automatic sw tchover to another disk shall occur

MANUAL DI SK' RECONFI GURATI ON

A capability to manual ly energize each individual I/0O channel or all /0
channel s together shall be provided on the disk controller. Input messages
shal | be provided to select which channel shall be utilized by the system

FA LURE DATA

Al failure data shall be output on a printer. Failure data shall include
but not be limted to

(a) A processor storage resources map;

(b) The identity of the selected operational program

(c) Al data presently required on the NAS Documentation Form 7500- 65
shall be printed out except data not accessible by the operationa
progr am

(d) Recovery nodule failure data; and

(e) Time of failure.

ON- LI NE_CERTI FI CATI ON

The on-line certification program shall consist of a collection of computer
program nodul es/ segnents that provide information for certifying the
operational capability of the ODAPS system In general, the program shal
consist of functional tests to be perfornmed on the follow ng subsystens as

a mnimum

(a) Data processing subsystem (DPS)

(b) Interfacility/Interface subsystems (IFS);

(c) Hstorical data recording subsystenm and

(d) Peripheral equipment, to include printer, printer control unit, card

reader and controller, magnetic tape unit and controller, disk units
and controller, and input/output termnals
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The programs are categorized into three broad software functional areas
as given bel ow

(a) Performance nonitor segnents that are core resident and continuously
execute within the operational program software (OPS)

(b) On-call program segments that execute on operator request and are
not main menory resident

(c) The executive program which manages the processing of input requests
and the scheduling of program segments, and is also main nenory
resident. The various executive program segments shall run asyn-
chronously wth respect to the OPS program nodul es that permts
them to be independently scheduled as required in the OPS schedul er

| NI TI AL CONFI DENCE TEST

The initial confidence test (ICT) shall be an on-call task that serves
three mgjor functions. The ICT shall be responsible for verifying that
the central processor instruction set is operational; that available
nmemory is accessible; and that the various hardware interfaces to the
processor are operational. Each of these tasks is independent of the
other, but they shall be called in series fromthe main ICT program

CENTRAL PROCESSI NG UNIT (CPU) CONFI DENCE TEST

FUNCTI ON

This portion of the ICT shall evaluate the processor instruction
repertoire and nonitor the real time clock

LOG C

The initial portion of the on-line certification initial confidence test
shall test the basic instruction set. This shall entail performng indi-
vidual instructions and conparing the result of this action to a
predetermined result. [If the actual result differs from the
predetermned result, an error nmessage shall be printed on an [OT or

di splayed, or both. A nmonitor shall then be perforned on the real tine
clock. If the clock is not changing, an error message shall be printed
on an IOl or displayed, or both

VEMORY CONFI DENCE TEST

FUNCTI ON

The nenory confidence test shall performan addressing test and a data
test on areas of nenory available to the processor that can be tested
wi thout endangering the operating system
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LOG C

This program shall store bit patterns in available sections of the operationa
nmenmory nodules. The bit pattern shall be read from nemory and conpared to
determ ne whether the results are the same as the results that were stored

If an error is found, a message shall be printed on an IOT or displayed, or
both and the program shall continue to the next nmemory nodule. If no error is
found, the next bit pattern shall be checked until all such patterns are
verified. The programshall then proceed to check the next menmory nodul e
until all menory nodules are tested. The second portion of the program shal
perform an addressing test. The same available area of nemory shall be used
for this test. An address shall be stored into itself (i.e., address 040000
woul d contain the val ue 040000). The next portion of the test shall read the
stored data and verify that they are unchanged. If an error is found

it shall be printed on the MSP. If an error is found, no further testing
shall be performed on that nenory nodule, but the program shall proceed to the
next nmodule until all nenmory nodules are verified

| NTERFACE VERI FI CATI ON_TEST

FUNCTI ON

The interface verification test shall perform basic checks of the handshaking
capabilities of the followng interfaces

(a> CODAPS - 9020 cccs;

(b) ODAPS - ARINC interface;

¢e> ODAPS - Peripherals, i.e., printer, card reader, magnetic tape units, and
IQTs;

() ODAPS - FDI O equi pnent;

(e) ODAPS - Non-U.S. ARTCC interfaces (e.g., GANDER);
() ODAPS - Appropriate NORAD facilities

(g) ODAPS - Service Al Service B/WMSC termnals;

(h) ODAPS - Disk units, including data recording function; and
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In nost cases the operational programis already using the peripheral devices
to be verified. Wen this is the case, there will be an attenpt to assign an
alternate peripheral channel to the operational program However, the test
shal | verify that alternate channel is functioning first. If there is no
alternate assigned or if it is not functioning, a message shall be printed
which inmplies no further testing will be performed on this peripheral. At
this point, the interface between the primary peripheral and the processor
shall be tested. If there is an error the error shall be printed and the
operational program shall continue with the alternate channel and device
However, if no interface problemis detected, the test shall return control t
the primary peripheral and channel. Al peripherals shall be tested in this
manner .

LOG C

H STORI CAL DATA RECORDI NG READ/ WRI TE TEST

FUNCTI ON

The Historical Data Recording read/wite test shall perform two functions

The first function shall verify the capability of the disk units to correctly
read from or wite to the disks, by witing test words to the disk and then

reading the same test words fromthe disk. The second function shall verify

that the disk units do not have defective tracks. '

LOG C

This program shall first check whether Historical Data Recording is enabled
[f not, the test shall not continue and an error nessage shall be printed
Next, two common subprograns shall be called. The first is the data recordif
buffer index control. The input is the nunber of words to extract. The test
shall indicate that it has an entire buffer to extract and will wait until a
buffer is available. Wen it is available, the test messages will be stored
in the buffer and the appropriate housekeeping perforned. The data recording
buffer output control shall be called next. On return from data recording
buffer output control shall be inperative to save the cylinder, head, and
record nunbers. This information shall be used to read the information back
fromthe disk. The data read from the disk shall be conpared to the expected
results. If an error is found, an error counter shall be incremented. An
attenpts counter shall be incremented regardless of the outcome. A separate
counter shall be kept for each execution of the data recording read/wite
test. An error ratio shall be calculated to determne whether detected error
exceed a paraneter value. |If so, an error nessage shall be printed. This
routine shall be executed a paraneter number of times each second. The
parameters values shall be specified by the Governnment
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PRINTER/ D SPLAY/KEYBOARD/FDIOTESTS

These tests shall denonstrate that the printers/diisylasd KeypoaaddsFRPOO and
processors operate together properly in all nodes of operation. Specifically,
the follow ng functional capabilities shall be denonstrated

(a) Performinput and output data transfers between the above nentioned
equi prent and the processors

(b) The ability of this equipnment to properly interpret and respond to
external function roles sent from the processors

{ep The ability of this equipment to devel op ana transmt external imtemuypts
and associated interrupt data to the processors

(d) The ability to accept digital data representing the character repertoire
and toproperly decode and display that data onthe above nentioned
equi pment s.

(e) The ability to accept, interpret, and execute the nondisplayable conmand
codes.

ON- LI NE OPERATI ON

On-line operation shall have the follow ng characteristics

(a) Individual tests conprising on-line certification shall be selected at
the display console or the console typewiter

(b) Test results and/or error indications shall be presented to the test
operator or the console typewiter printer on the display console

(e) It shall be possible to run selected tests separately or in conbination

SUBPROGRAM TASKS DATA BASE

TASKS

A task is a program segment that perforns all or part of a function and

consi sts of one or nore addressing sections, each of which contains
instructions or data (or both) which occupy consecutive menory addresses

Sel ected groups of tasks, properly schedul ed, conbine to perform a sub-program
function. Tasks shall be witten processor independent, menory independent
and assenbly independent. Processor independence shall nean that the task my
be executed by any processor. Menory independence shall nmean that the task
may be loaded into any menory nodule, and anywhere within a menory modul e.
Assenbly independence shall nean a task can be assenbled without concurrent
assenbly of other tasks or executive nodules. The executive builder shal

load and |ink tasks, executive nmodules, and data bases. External address
linkages shall be made at build time. Tasks shall be witten in synmbolic
notation only. Input and output functions shall be initiated by the executive
function upon execution of the proper instruction
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EVENT _SYNCHRONI ZATI ON

The operating system shall prevent scheduling conflicts that could damagea
task or degrade system efficiency, (e.g., A task shall not be scheduled for a
CPU unless it has all of the other resources it requires. Two tasks shall not
be assigned exclusive control of the same resource)

ALLOCATI ON _ TECHNI QUES

The operating systemshall support static and dynanmic resource allocation
techniques. Dynanmic allocation permts the operating systemto allocate
specified resources according to the current scheduling algorithm Static
allocation permts the fixed allocation of resources (e.g., queues, tape
drives for statistical recording) during systemgeneration, start-up, or
during system operation. \Wen operating system storage allocation techniques
produce fragmentation, the operating system shall reorganize the interna
storage assignments as needed so that storage requests can be fulfilled
Storage fragmentation may al so occur in auxiliary storage. The operating
system shal | provide mechanisns that pernmit the analysis of space allocation
on auxiliary storage, and effective use of storage that shall neet operationa
requirements and cannot be depleted. Upon the normal or abnormal termination
of a task, the operating system shall ensure that all allocated resources are
deal | ocated. Proper notifications shall be issued and specified resource
utilization statistics shall be recorded

STORAGE  PROTECTI ON

The operating system shall provide storage protection for all the software
conponents and programs within the system System architecture and/or
executive shall limt access to disk files and prohibit any program from
violating or utilizing resources not allocated to it.

| NPUT/ QUTPUT _CONTROL _AND SUPPORT

The operating system shall support, control, and supervise all input/
out put operations.

15.2.12. 1 DATA TRANSFER

The operating systemshall support the efficient transfer of data between
storage and peripheral devices. [Its techniques shall prevent the slower speed
of data transfer interfering with capabilities of the systenmis interna
processing functions. Validity checks shall be made on all data transfers

If errors are detected, the operating system shall record the event and have
the data retransmtted. The capabilities of disk-to-disk, disk-to-tape, and
tape-to-di sk transfer shall be provided
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15.2.12.2 DEVI CE__ MANI PULATI ON

Device manipulation, without data transfer, shall be supported. Various ‘
types of device positioning shall be supported such as forward spacing

and rewi nding of tapes, positioning of read heads of direct access

devi ces.

15.2.12.3 LOG CAL ADDRESSI NG

Application prograns shall be able to reference devices only by |ogical
device identifiers. The operating system shall decide which physical
device actually services a particular request. It shall always maintain
a correspondence between |ogical identifiers and the physical device
identification. This correspondence may be altered whenever a physical
device is added or deleted. Logical addressing shall give the operating
system the flexibility to switch to an alternate device as appropriate.

15.2.13 | NTERMODULAR _DATA TRANSFER

The operating system shall provide facilities for the exchange of
information between tasks, prograns, and/or sections of a task.

15.2.14 MONI TORI NG

The operating system shall continually nonitor the status (e.g., wait

state, executing, conpleted, illegal/legal action) of every hardware

el enent, software conponent and application program ‘
15.2.14.1 SYSTEM STATUS REPORTI NG

The operating system shall inform an adapted position whenever it is
unable to process specified tasks within response time requirenents.
Information provided to the operator will include as a m ninmum

(a) Statement of the problem

(b) Hardware configuration

(e) Scheduling algorithms

(d) Priority structure

(e) Individual task status
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| LLEGAL ACTION

If an illegal request is issued or a specified user or systemlimt is
exceeded (e.g., program requested CPU tinme, tine limt for 1/0 event)
the operating system shall issue proper notification and initiate
appropriate action (e.g., task termnation, request operator
intervention/decision). The method selected to handle the infraction
will depend on the type of violation, e.g., system status, task type,
etc.

EQUI PMENT  STATUS REPORTI NG

Changes to the status of each major equipnment, such as processors,
menories, and disk units shall be automatically displayed and printed
The display shall remain until cleared by the operator and/or printed
Current equi pment status shall be displayed and printed at an adapted
position(s) on request.

ERROR PROCESSI NG

The operating system shall continually nonitor all systemactivity. It
shall in addition, detect, analyze, and report for software, and initiate
recovery for processor failures. It shall selectively record and provide
specified information that will assist system personnel to analyze
errors, determne the cause, and devel op preventive procedures.

ERROR DETECTI ON

The operating system shall include the capability to detect errors as
they occur. It shall detect illegal action that affects software
conponents, the data base, or application prograns within the system |t
shal| identify hardware element errors or element interface errors

ERROR ANALYSI S

The operating systemshall analyze the type, cause and effects of
detected system errors. The operating system shall print and record data
concerning the error environment, cause, extent and other pertinent
information. It shall generate dunps for specified errors

SOFTWARE  RECOVERY

If a software conponent or data base is inmpaired, (e.g., illega
instruction execution has occurred) the operating system shall initiate
imediate restorative procedures and inhibit any use of the inpaired
conponent until repair is conpleted
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exceeded (e.g., program requested CPU tinme, tine limt for 1/0 event)
the operating system shall issue proper notification and initiate
appropriate action (e.g., task termnation, request operator
intervention/decision). The method selected to handle the infraction
will depend on the type of violation, e.g., system status, task type,
etc.

EQUI PMENT  STATUS REPORTI NG

Changes to the status of each major equipnment, such as processors,
menories, and disk units shall be automatically displayed and printed
The display shall remain until cleared by the operator and/or printed
Current equi pment status shall be displayed and printed at an adapted
position(s) on request.

ERROR PROCESSI NG

The operating system shall continually nonitor all systemactivity. It
shall in addition, detect, analyze, and report for software, and initiate
recovery for processor failures. It shall selectively record and provide
specified information that will assist system personnel to analyze
errors, determne the cause, and devel op preventive procedures.

ERROR DETECTI ON

The operating system shall include the capability to detect errors as
they occur. It shall detect illegal action that affects software
conponents, the data base, or application prograns within the system |t
shal| identify hardware element errors or element interface errors

ERROR ANALYSI S

The operating systemshall analyze the type, cause and effects of
detected system errors. The operating system shall print and record data
concerning the error environment, cause, extent and other pertinent
information. It shall generate dunps for specified errors

SOFTWARE  RECOVERY

If a software conponent or data base is inmpaired, (e.g., illega
instruction execution has occurred) the operating system shall initiate
imediate restorative procedures and inhibit any use of the inpaired
conponent until repair is conpleted
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SUPPORT _PROGRANS

Support prograns, shall consist of those conputer prograns and systens
which provide for the devel opment, maintenance, generation, utilization,
nodi fication, and analysis of the various conputer programs and conputer
program systems for the ODAPS. These programs should include, but not
limted to, assenblers, conpilers, utility prograns, adaptation data
assenblers, data edit and reduction programs and input simulator prograns.
Tools for updating and maintaining these support programs are required
Capabi lities provided shall include support to the operational software,
the support software itself, maintenance software and the operating system
These progranms shall forman integrated systemsuch that data may be easily
passed from one program to another and so that one utility can accept the
output of another. The required capabilities have been grouped into
sections that specify logically related functions. This grouping is not
intended to restrict the system design in any way or to dictate the

nodul arity of the conpo-nents. These sections are service utilities
software production and testing utilities, system generation and
adaptation, and system reporting functions. In addition all support
software used for the devel opment, testing and naintenance of a delivered
conputer programs (including operational software, support software

mai ntenance software and the operating systenm) shall be provided

SERVI CE_UTI LI TI ES

The service utilities shall provide, under control of the operating system
a full range of file support operations for all system nedia

GENERAL FI LE MAI NTENANCE/ EDI TOR UTELLITY(TES)

The system shall provide general purpose file managenment capabilities for
the production, text-editing and maintenance (e.g., addition, deletion,
nove/ copy, replace, merge, relabel) of data files, program source code
files and program object code files. The system shall be capable of
performng physical and/or logical conparison of at least two input files
fromthe same or mxed nedia (e.g., tape/disk). It shall be able to output
specified files on specified devices (e.g., print/punch). Various user
options shall be provided. These include character conversion

bl ock/record selection, header data, print line and punch formatting

AUXI LI ARY STORAGE FI LE UTELITY(IES)

The system shall allow the system user to utilize system data management
functions to reserve, delete, reorganize, and characterize space on the
devices. It shall pernmt the reproduction of disk based files (in various
file organizations) onto disk, tape or printer. It shall provide for the
printing of disk file characteristics data (e.g., space reservation, disk
condition analysis, and file organization analysis). A tape dunp
capability using existing utilities shall be provided to dunp and rebl ock
industry conpatible magnetic tapes of block sizes up to 32,760 bytes



15.4.1.3  CGENERAL PURPCSE SORT- MERGE UTILITY '

The systemshall provide the user with the capability toperform genera
purpose sorting and/or merging of data files. This utility shall be
executable as an independent program In addition, the high order |anguage
shal | provide access to the sort/merge utility. The sort/merge capabilities
shall include, as a mnimum up to eight (8) variables length sort keys in

m xed ascending and descending sequence. The capacity of the sort shall be at
| east one hundred thousand (100,000) variable |length recoris.

15.4.1.4  LOAD OPERATI NG SYSTEM UTILITY

The systemshall be capable of |oading the operating systemfor starting
operations.

15.4.1.5  EXECUTABLE MODULE UTILITY

The system shall provide for listing, verification and editing of executable
| oad nodules (i.e., object programs in executable status with all externa

references resolved). It shall also format, and output for inspection,
executable nodule files including those which are part of the operating
system

15.4.2 SOFTWARE PRODUCTI ON° AND TESTING UTI LI TI ES ‘

The system shall include programs to control the production of and support the
creation, testing and maintenance of the software conmponents of the system
The systemshall provide the capability to create and naintain program

el ements in source, object and executable form It shall provide a software
control capability to test, paekage, and deliver program elements. Software
production and testing utilities shall include the following as a mninum the
capabilities described in the subparagraph bel ow.

15.4.2.1  COWPILER LEVEL LANGUAGE UTILITY

The capability shall be provided to translate high order |anguage source
statenents into machine level code. The conpiler shall produce clear and
conci se diagnostic nessages for conpile tine and execution tine errors. The
conpiler shall provide the facility for producing source code cross reference
l'istings.
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MAI NTENANCE AND DI AGNOSTI C SOFTWARE

Mai nt enance and diagnostic programs shall be provided for the CDAPS. Each ‘
program shall be designed to operate with the equipment in an off-line node
Mai nt enance programs shall be of the followi ng types

(a) A system diagnostic nonitor program which shall ascertain the operability
of equi pment and functions associated with the ODAPS

(b) Individual diagnostic subprogranms for each system el enent.

MAI NTENANCE = SOFTWARE  SUPPORT

UTILITY ROUTINE

A load routine for all diagnostic prograns furnished shall be provided. This
routine shall provide a means of loading a selected test block/sector from
magnetic tape/disk. Each test block/sector shall consist of a diagnostic
program whi ch shall be identified by a unique block or sector nunber. There
shall be an inspect and change routine which provides for inspection and

change of nenory addresses. A diagnostic index and an instruction set shal

be nmaintained on tape or disk for all off-line diagnostics. The index shal

be callable by the operator and the instructions shall be printed or displayed
in response to a diagnostic |oad message. The operator shall be able to
suppress the instruction printout and/or display. ‘

SUPPCRT CAPABI LI Tl ES

Support software required to maintain and utilize the maintenance software
shal | be provided. In addition support software used for the devel opnent,

test, and maintenance of delivered maintenance software shall be provided

Test programs and supporting procedures are required to allow the program and
associ ated data base to be exercised through all functional paths and to allow
problens to be isolated and categorized for resolution. The capability nust

be provided to verify that new code produces only the desired results and to
verify that all functional paths, including varia-tions in adaptation data

meet requirements and do not produce erroneous results to the controller
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| NDI VI DUAL DI AGNOSTI C  SUBPROGRAMS

The individual diagnostic subprogranms shall exhibit the follow ng
characteristics

(&> Each subprogram shall be capable of detecting 95% of al
failures that are contained in program controllable networks

(b) Each subprogram shal|l be capable of isolating 95% of al
detected failures to the | owest plug replaceabl e subassenbly or
conmponent

€c> Each subprogram shall run on the selected system conmponent when
that conponent is normally configured in the off-line system

(d) Each subprogram (or major test within a progranm) shall be
capabl e of being recycled

(e) Each subprogram shall be capable of being controlled by CPU
select switch or operator nessage

(€) The capability of selecting, with each subprogram all of the
various options, number of passes, display deletions or altera-
tions, etc., shall be provided

(g) The capability to display/print error and test progress
nmessage as deternmined by the operator

DATA PROCESSI NG DI AGNGSTI C

A data processing diagnostic subprogram shall be designed to detect
and isolate malfunctions occurring in any of the ODAPS processors
The subprogram shall consist of three major test segnents (Processor
Test, Menmory Test and Input/Qutput Test), as a minimum and a group
of selectable test routines

PROCESSOR _TEST

The processor test shall diagnostically test and verify the logic
conprising the control and arithmetic sections of the system
processor(s). The test shall be segmented into several individua
test nodules, each of which shall test and verify a specific portion
of the logic (e.g., index register test, shift test,
subtraettor/adtisr test, nultiply test, divide test, etc.).
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15.5.2.1.2 MEMORY TEST

The Mermory Test shall test and verify the logic associated with main
nmemory.  The program shall consist of three tests,

(a> A test which shall check for the proper accessing of only
the correct address:

as a mnimm

(b) A test which shall check the ability of main nenory storage
to hold information; and

(e3> A test which shall check the influence on an address by the

state (or change in state) of the storage of the surrounding
addresses (e.g., all I's, A's, Os, etc.).

15.5.2.1.3 | NPUT/ QUTPUT TEST

The Input/Qutput test shall diagnostically test and verify the logic
internal to the I/0 section and associated selected test channels
This test shall be segmented into several individual test nodules,
each of which tests and verifies a specific function or portion of
the logic (e.g., external function, external interrupt, channe

priority, I/0O data transfer, round robin, |oop back, etc.). The
execution of this test shall not require that the 1/0 channels be
di sconnect ed

15.5.2.1.4 SELECTABLE TESTS

The selectable tests shall diagnostically test and verify the
processor logic not tested as part of the main diagnostic program
because of the manual intervention required on the-part of-the
operator. An exanple of a selectable test is a stop/junp switch or

a self-verification test in the event that the self-verification
test is switch selectable

15.5.2.1.5 | NTERPROCESSOR TESTS

The interprocessor tests shall test and verify interprocessor |ogic

and ecommunicaitionss where such capability is part of the system
configuration
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15.5.2.2 FDI O

' The FDI O diagnostic shall aid in the detection and isolation of
mal functions occurring in the FDIO. It shall consist of the follow ng
tests:

(a) Verification of the logic in the interface between the CDAPS and
FDI O

(b) Verification of the logic associated with data entry
(keyboard, cursor, etc.). This verification shall be acconplished

by program control, wth display patterns previously established
and document ed.

€c> A display pattern test shall provide a neans of determ ning
that the FDIO displays are operating in accordance with specified
quality and perfornmance requirements. At least four display test
patterns shall be provided to denonstrate all functional aspects of

the display. These tests patterns shall be submitted for Government
review.

15.5.2.3 PERI PHERAL EQUI PMENT DI AGNOSTI CS

Di agnostic prograns for each najor peripheral equipment (e.g., Magnetic
Tape, Disk, Line Printer, etc.) shall be provided.

' 15.5.2.3.1 MAGNETI C TAPE DI AGNOSTI C

The magnetic tape diagnostic programshall consist of three nmajor test
segnents, as a mninum

(a) Control Unit Test;
(b) Magnetic Tape Unit Test; and

(e A group of selectable tests.
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CONTROL _UNIT TEST

The control unit test shall diagnostically test and verify the logic
associated with the magnetic tape controller. Mijor areas included
shall be, as a mninum the response toexternal functions, the
generation of magnetic tape status words, tape motion direction, and
data transfer

MAG\ETI C TAPE UNI T TEST

The magnetic tape unit test shall diagnostically test and verify the
| ogic associated with selected tape units. Data transfer, contro
signals, and the witing on, and reading from magnetic tape shal

be checked in this test, as a mninmm

SELECTABLE TESTS

There shall be at least two selectable tests. A nechanical test
shal | check for proper tolerance of the electrical and nechanica
adjustments of the magnetic tape units. A Beginning of Tape/End of
Tape/ Rewind with Interlock Test shall check first for the beginning
of tape warning marker, second for the end of tape warning marker
and third for the magnetic tape unit to be forced to a loca

condi tion upon initiation of the rew nd.

MAGNETI C DI SK_ DI AGNGSTI C

A magnetic di sk diagnostic programshall be provided and, as a
mninum shall consist of three major test segnents

(8> Control Unit Test;
(bp Disk Unit Test; and
(e> A group of selectable tests.

CONTROL UNIT TEST

The control wunit test shall diagnostically test and verify the logic
associated with the disk controller. Mjor areas included shall be
as a mninum the response to external commands or functions, the
generation of status words, and data transfer

DISK UNNT TEST

The disk unit test shall diagnostically test and verify the logic
associated with selected disk units. As a mninum data transfer,
control signals, and the witing on and reading from disk shall be
checked in this test.
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CONTROL _UNIT TEST

The control unit test shall diagnostically test and verify the logic
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control signals, and the witing on and reading from disk shall be
checked in this test.
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SELECTABLE TEST

There shall be a selectable test in the line printer diagnostic. A
mechani cal test shall check for proper tolerance of the electrica
and mechani cal adjustments of the line printer

CARD READER DI AGNOSTI C

A card reader diagnostic programshall be provided and, as a
mninum shall consist of the following major test segnents

(a) Control wunit Test;

(b) Sel ectable Test.

CONTROL _UNIT TEST

The Control Unit Test shall diagnostically test and verify the |ogic
associated with a card reader/punch controller. Mjor areas
included in this test shall be, as a mninum the response to
external commands or functions and the generation of status words

SELECTABLE TEST

There shall be a selectable test in the card reader/punch diag-
nostiic:. This test shall check for proper tolerance of electrica
and nechanical adjustments of the card reader/punch

SUPPCRT HARDWARE SYSTEM

A duplicate hardware configuration of the the systemis required and
shall be located at the FAA Technical Center. The FAA Technica
Center System nust be able to support the production and standard
software programs for the facility(s) involved. The FAA Technica
Center must provide the capability to print, illustrate and deliver
programs and related products to the field facility(s). The FAA
Technical Center nust provide for production and testing of new code
for new functions, data base changes, and ongoing trouble-shooting
of . program bugs. The FAA Technical Center nust provide functiona
capability to support systemtesting to the same degree as if it
were |ocated at an ARTCC
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SYSTEM FAI LURES

Precautions shall be taken, such as the periodic storage of critica
data, so that recovery frompartial or full systemfailure can be
effected expeditiously. Partial failures shall result, whenever
possi ble, in performance degradation only, rather than systemw de
failure. \Whenever disk storage units are used, data shall be stored
in such a way so that failure of one unit shall result in no |oss of
data or in ODAPS performance degradation. A failed processor shal
be automatically bypassed and a graceful entrance to a degraded
system performance nmode effected (e.g., discontinuing the Continuous
Data Recording function or not accepting additional flight plans)
without |oss of data. Degraded nmodes of operations shall be defined
by the contractor and subject to approval by the FAA Margina
performance of conponents shall be detected where possible. No
single hardware failure shall result in total system failure, or the
permanent |oss of conmunication with any system comunications
facility, any device (e.g., FDIO or peripheral (e.g., line

printer). Capability shall exist to bypass failed nodules by neans
of keyboard input at the conputer control console. Al changes in
system status and performance shall result in messages transmtted
to an adapted IO, the line printer, and, where appropriate, to

ot her devices. The ODAPS shall automatically recover its ful
operational capability follow ng power restoration after an externa

power interrupt. If the duration of the power interrupt is less
than 5 minutes, all systemfiles shall be preserved and recovery
shall be effected within 30 seconds. If the duration of the power

interrupt is 5 mnutes or nore, all system prograns, adaptation
parameters, and constants shall be preserved, but files pertaining
to nessages, tasks in progress and other itens related to real tine
shal | be purged during restart
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SYSTEM S| ZE

In addition to the processor peripherals elsewhere required, there
shal | be sufficient software capability and hardware conponents in
each system to interface with the follow ng:

(a) 2 AFTN tel ecommuni cations |ines;

() 1 WMVBC tel econmunicaitons |ine;

(e) 8 standard teletype circuits

(d) 4 NORAD conputer facilities;

(e) 1 ARINC network interface;

(£) 8 Non- US ARTCC,

(g) 4 FDI O €Cus which together interface with a mninumof 20 RCUs;
(h) 6 NAS St age A ART@Gs; and,

(i) 1 NADIN tel ecommunications |ine, when available.

There shall be sufficient software capability to allow each of the
FDI O control units to each interface with the maximum allowabl e

number of CRTs, keyboards, and FSPs (FAA-E-2711).
SYSTEM CAPACI TY

Each ODAPS shall have the capacity to provide for the follow ng, as

a mni mum

(a) Qutput for the printing of flight strips (average 75 characters
per strip) at the following rates: 50 per mnute (peak |oad);
750 per hour (peak |oad); 2500 per day;

(b) 300 active flight plans (An active flight plan is a flight plan
for an aircraft which has departed or is airborne);

(e) Number of pestablle fixes - 900;
(d) Nunber of sectors - 10 (situation displays/Pvis) ;

(e) Number of FPAs - 200 (the maxinum al | owabl e FPAs for a single
sector shall be 15);

(€D Nunber of adapted direct routes 300;

(g) Number of wind stations - 40;
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HARDWARE REQUI REMENTS

The ODAPS equi pment shal |l be designed to performall of the flight
data processing functions described in this specification

COMPUTER SYSTEM

The ODAPS computer system shall consist of two or nore genera
purpose central processing units, main nemory, auxiliary storage

i nput/output channels, and peripherals. Mjor conponents of the
conputer systemshall be conmercially available with no less than
200 units in the field for at least 1 year with records to support
MIBF, MITR and reliability estimates

CENTRAL PROCESSI NG _UNIT(S)

The central processing units shall have at least a 32 bit capability
(registers and data paths) with instructions capable of operating on
i ndividual words, bytes and bits. Addressing modes shall include
direct, indirect and indexed. The processor(s) shall have the
capability of performng floating point arithmetic operations. An
efficient interrupt scheme shall be included to allow input/output
and external interrupts to be handled on a priority basis. The
processor(s) shall include a power failure detection feature that
termnates processing and stores critical paraneters from main
menory to disk when power fails

MAIN _MVEMORY

Sufficient protection shall be included to allow detection of twe-
bit errors and correction of single-bit errors. Data stored in main
mermory shall not be affected by power transients as specified in
FAA-G 2100 or by power losses up to 5 minutes in duration

| NPUT/ QUTPUT _ CHANNELS

A sufficient nunber of input/output channels to service al
interfaces and peripheral devices shall be provided. The data rate
capacity shall be capable of handling the worst case design |oad
without overruns on the synchronous devices. Channels servicing

hi gh speed devices and processor communication |inks shall use
direct menory access. A single bit error detection scheme shall be
included for data transfered on the channels
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PERI PHERAL ~ EQUI PMENT

Sufficient peripheral equipment (disk drives, magnetic tape drives,
printers, card reader, input/output display devices) to satisfy the
on-line and off-line processing requirements of this specification
shal | be provided. At least one each of the follow ng shall be
available for off-line processing: CPU, disk drive, magnetic tape
device, line printer, card reader, and operator terminal wth
printer. The peripheral equipment shall use the same blank input
nmedia (paper, magnetic tape, cards) supplied by the Logistics
Service for use by other ARTCC data processing systens. Each
peripheral controller shall be dual ported (i.e., capable of being
utilized by either of two conputers under software control)
Peripherals and their controllers shall provide error detection
features. Line printers shall operate at a mninmumof 300 |ines per
mnute with a line width of 132 characters and produce at |east 4
copies (i.e., 4 part paper). The line printer shall be able to
print all characters capable of being printed by the FDI O flight
strip printer (FAA-E-2711)

MAGNETI C TAPE UNI T (NMTU)

The MIU shall consist of a controller and a nine (9)-ttaek magnetic
tape transport (MTT)..

CONTROLLER

The controller shall provide selectable recording densities of 800
or 1600 bits per inch with both lateral and longitudinal parity
checking and buffering up to 32,760 bytes

FUNCTI ON_ COWWANDS

Function commands shall be accepted in the form of forced Externa
Function (EF) conmand words, i.e., the magnetic tape unit shall not
present an External Function Request (EFR) signal. The controller
shal | accept these EF conmand words and issue the necessary series
of subcommands to a nagnetic tape transport
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DI SK SUBSYSTEM

The basic disk subsystemshall be capable of reading, witing, and
storing data and shall be conprised of a disk control unit and up to four
disk drive units per control unit. The subsystem shall permt two disk
drives to operate simultaneously with any track on any drive accessed in
an average of 27 nilliseignds or less. Disks shall have a bﬁﬁaemmmr rate
of not nore than 1 in 10™" for recoverable errors and 1 in 10°° for
nonrecoverable errors. File organization and format shall be under
program control and the command structure shall pernit processing wth
either randomy or sequentially organized files.

In addition, the subsystem shall have the following features

(&) DISK-TO DI SK CCPYING

(b) MILTIPLE TRACK OPERATION - Elininates the need for Seek Head
commands in a chain of read or search commands. The control unit
shal| automatically select the next sequentially nunmbered read/wite
head on the drive whout |oss of a disk revolution

€cd ROTATI ONAL POSI TI ON SENSI NG - During nmost of the search for a
record on an addressed track, the drive shall release the contro
unit and channel to perform other functions

Cdp ADVANCED FUNCTION CAPABILITY - At the end of aformat, wite
operation on a disk drive; the drive unit shall release the
control unit and channel to perform other functions

(e3 COWAND RETRY - Wthout need for error-recovery prograns, the
control unit shall automatically retry inproperly executed commands

(2% STATI STI CAL USAGE/ ERROR RECORDI NG - The control wunit shall maxim ze
subsystem availability by maintaining a statistical data record
of usage and error information for each logical device in the
di sk subsystem  Authorized maintenance personnel shall be able
to use the information to identify and service mnor equipnment
probl ens.

(h) DUAL PORT CAPABILITY - The subsystem shall be expandable to permt
any drive in the disk subsystemto be addressed by either of two
control units. This shall be acconplished by dynamic sw tching
at the drive level. In this configuration a single cable
interconnection shall allow maintenance on either control unit
wi t hout teecabllimg to any of the drives.

(i BUFFERING - Sufficient buffering shall be provided for both input
and output to prevent any loss of data that could occur because
of 1/0 channel queuing
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DI SK CONTROL UNIT

The disk control unit shall be the interface between the processor
and the disk drive(s), controlling up to four disk drives. The
control unit shall be expandable to interface with up to four inde-
pendent processors in a tinme shared manner. An ENABLED/ DI SABLED
switch shall be provided for each channel connection to allow the
control unit to be placed on or off-line for that channel. An

AVAI LABLE i ndicator shall be provided to tell when the unit is
operationally ready. Basic control unit functions shall include the
fol | ow ng:

(a> Select between channels in sinultaneous command situations

(b) Decode addresses from the channel

€c> Decode channel commands

Cdp Control the data flow, data buffering, disk drive nechanica
operation, and data format to acconplish decoded channe

comands.

(e> Format information (serial and parallel conversions) in
accordance with CPU channel conmmands

(£p Check digital information for validity during storage and
retrieval

(g Detect and correct data errors and present error conditions
to the 1/0 channel

(h)y Check and present status information to the 1/0 channel

(ip Furnish diagnostic evaluation of the subsystem

(ip Make parity checks in both wite and read operations on data
transfers between processor and controller and between
controller and disk drives.

(k) Mke Cyclic Redundancy Code (CRC) checks.
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These functions are to be largely controlled by mcro-programs
permanently resident in a Control Read-Only Menory (CROM. These
m cro-prograns shall require neither initial [oading nor reloading
after a power |oss. The CROM shall also serve in executing

di agnostics. During operations, error detection and correction
shal| be enployed. An error-correction code shall detect errors and
mcro-prograns shall analyze the errors to determine if they are
correctable. Wen an error is correctable, the system shall correct
the error. A usage running time neter shall be provided as well as
a maintenance panel to be located inside the device to be used by
authorized maintenance personnel.

DI SK DRI VE

Qperational characteristics of the disk drive shall possess a data
rate (nomnal) of 806,000 bytes/second.

OPERATI ONAL  CHARACTERI STI CS

(a) Start-up Time (Brush Cycle, Head Load and Seek):
15 sec. maxi num

(b) Disk Rotational Speed: 3,600 RPM +2%.

(c) Stop Tine (retract heads and stop disk motion):
15 seconds maxi mum

PRI NTER SUBSYSTEM

The Printer subsystem shall consist of a printer and controller.
The subsystem shall be capable of continuous high volume printing
with no preventive maintenance required other than cleaning. The
printer shall accept data in the form of character codes and paper
feed instructions and convert them to printout on standard business
machine single and nmultiple part carbon forms. If the printer is a
table-top unit, anoperational base shall be provided.
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ADVANCE TO TOP OF FORM

This conmand shal | cause the controller to advance the printer to
the top of a page. Each command shall advance the paper a page at a
tine.

PRI NT_AND ADVANCE FORM

This conmand shal | cause the controller to print one line of data on
the line printer. In executing this command, the requested nunber
of processor words shall be processed. Upon conpleting this

command, the paper shall be advanced one |ine

MASTER CLEAR AND DEMAND CONTROL

This comand shall unconditionally give control of the printer to
the demanding processor. This command shall also terminte any
operation being performed by the controller and reset the line
printer (and controller) so that a new conmand can be executed
This conmand shal | cause the controller to accept print data from
the processor wthout receiving further commands

| NTERRUPTS

The controller shall comunicate with the processor by means of
interrupts which shall be acconpanied by a status word. An inter-
rupt shall always be transmtted in response to a function conmand
only to the processor in control. A unique indication shall be
provided in the status word for the follow ng conditions

(a) Data parity error

(b) Function command parity error

(ep Illegal function code

MAI NTENANCE CAPABI LI TY PANEL

The controller shall be provided with sufficient controls and
indicators to permt on and off-line operation of the printer. A
sel f-test eapabiillty for off-1ine trouble shooting and alignnment
shal | also be provided
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CARD READER (CR)

The card reader shall be conmercially available and shall be capabl e of
reading standard eighty colum cards. Reading shall be acconplished by
photoel ectric means. The card reader shall have the fol |l ow ng
characteristics: A read speed of no less than 250 cards per mnute and a
hopper capacity of 500 cards. The card reader transport shall shall have
indicators which shall indicate error and/or status conditions such as
pick failure, timng error, cycle check, panel interlock(s) open, card

j am hopper enpty, stacks full, over-tenperature, blown fuse (or tripped
circuit breaker). The card reader controller shall control the card
reader and interface the card reader with the processor via an I/0
channel.  The card reader controller shall provide the CPU with necessary
status information including, but not l[imted to, status ready and status
busy.

PLAN VI EW DI SPLAY (PVD))

Government furni shed PVDs (FAA Type FA7912) shall be used for the CDAPS
situation display IBAGs shall be used to interface the CPUs with the
PVDs. Al hardware and software necessary to interface with and drive
the displays shall be furnished by the contractor, to include the
electrical interfaces between the CPUs and the IBAGs.

SYSTEM MCDULARI TY AND EXPANSI BI LI TY

System expansion shall be acconplished through sinple plug-in techniques
In order to allow for tailoring the data processing system to an indivi-
dual site's need, if necessary, and to provide for future expansion, the
data processing system shall neet the follow ng requirenents

PROCESSCRS

The maxi mum nunber of processors to which each ODAPS can be expanded
shall be equal to the nunmber of processors used to meet the full |oad at
the busiest site plus 25% or one, whichever is greater

MAIN  MEMORY

The directly accessible nemory in each conputer subsystem shall be field
expansible in units of 256K bytes up to the maxinmum addressing limt for
the conput er
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PERY RHIEMLS EXPANSI ON

It shall be possible to double the disk capacity from that required by
full system load by field expansion wthout procuring additional conputer
subsystens. It shall be possible to add one additional of each of the
other types of peripherals without the addition of conputer subsystens.

REAL TI ME CLOCK

The ODAPS shall be provided with a Real Time Cock (RTQ).
SPARE PARTS

The contractor shall furnish a conplete list of reconmended spare parts,
including all conponents and hardware, in the form specified in
FAA-G-13/8m,3. 4. 5. Those subassenblies necessary to satisfy the MTR
requirement given in 13.1 shall be explicitly identified.

GENERAL DESI GN REQUI REMENTS

Design and construction of all nodules, assemblies and subsystems of

equi prent shal | enpl oy standardization of cabinets, nodular packaging,
printed circuit boards (PCBs), materials, pteeesses and workmanship as
specified herein. State-of-the-art technology, solid-state circuits

shall be utilized to the maximum extent possible. Use of vacuum tubes in
the system design is prohibited. Redundant circuits shall be designed
such that either of two associated redundant circuits can fail or be
serviced without affecting the other circuit. Equipment specified herein
shall be built and tested in accordance with FAA-G-20@®ec except

of f-the-shel f equipment, equipnent specified by FA-Type number, or unless
ot herwi se specified.

ELECTRI CAL DESI GN REQUI REMENTS

ELECTRI CAL  TRANSI ENTS

The ODAPS shall not output false operational or maintenance signals as
the result of applying or removing power froman on-line or off-line
nodul e,

POVNER  CONSUMPTI ON

The electrical design shall mninmze power consunption. The contractor
shal| specify the total power consumed by each major CDAPS nodule. This
shal | include all operational and maintenance equi pment, excluding the
conveni ence outlets. The power factor shall not be less than 0.85 for
any nodul e.
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GROUNDI NG

GROUNDI NG PRACTI CES

The government will furnish the AC Safety (power) ground, single point
(signal) ground and nultipoint (facility) ground systenms as described in
FAA-STD-019 at the ODPS installation sites. The contractor shall furnish
all other grounds as required by this specification in accordance wth
FAA-STD-20. Gounding systems are isolated from each other except where
they tie together at a common ground well to connect to the earth ground
system  Qther separate and isolated grounds required by the contrctor's
design shall be provided by the contractor. Requirements of the NEC
shall not be violated. Four ground networks at FAA facilities are:

(@ AC SAFETY - A common ground (green wire), derived from the
AC neutral at the service entrance shall be used for power in the
system

(bp CHASSIS GROUND - Al surfaces of front panels, chassis, frames
and cabinets shall be at a common chassis ground potential. The
ground for equipnent |located at operating positions shall be
obtained from the chassis ground system This connects to the
facility nultipoint ground system

(c) SIGNAL GROUND - The signal return paths for control, supervision
and logic type signals. Shields, conduits, and chassis shal
not be used as signal returns.

(dp TRUNK CIRCUT GROUND - A separate ground system which nmay be
connected to the ground system for interfacing comon carrier
based facilities, if required. The telephone conpany entrance
panel shall be connected to facility ground
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CONDUCTED AND RADI ATED ELECTROMAGNETI C | NTERFERENCE

Equi pment provided under this contract shall neither be adversely
affected by the operation of other equipnment installed in the
government facilities nor be a source of interference to the
operation of other equipnment installed in the Governnment facilities
(Reference FAA-STD-020). The contractor shall assume full respon-
sibility for this requirenment. Upon request, the contractor will be
given access to all of the facilities in which the ODAPS is tobe
installed for the purpose of making measurenents of the electro-
magnetic radiation environment. The Government does not guarantee
that all simlar facilities will have the same el ectromagnetic
environnent. Should any case arise in which it appears to the
Covernment that interference exists, the contractor shall denon-
strate to the satisfaction of the Governnent the follow ng:

(a) The identification of the source of the interference; and

(b) The corrective action the contractor shall provide to elim-
nate the interference, if found in the CDAPS equi pment, or
the corrective action the contractor shall provide to
elimnate the effect of interference if the source is found
to be external to the CDAPS equi pnent

(&> To prevent interference with other systems, the limts on
conducted and radiated emssions in ML-STD-461, Part 4, shal
be used.

CABLE LENGTHS

The ODAPS shall be capable of driving other systens and FDI O contro
units via cables with a maximum | ength of 300 feet

MECHANI CAL  DESI GN  REQUI REMENTS

The nechanical design of the ODAPS shall be as specified in the
foll owi ng subparagraphs which apply to off-the-shelf, as well as
new y designed, equipnent unless otherw se specified

CONSTRUCTI ON_AND  PACKAG NG

The ODAPS and its supporting equipnent shall be nodularly
constructed. Mdules shall be inplemented using plug-in circuit
assenblies, card bins, and power supplies in physically independent
drawers or slides in a larger cabinet or rack. The design shal
provide for good accessibility by nornal-sized personnel permitting
conveni ent operation, calibration, view ng, and naintenance
Accessibility may be inproved using extenders. Each unit and nodul e
shall be able to be renoved from the equipnent cabinet wthout
requiring the partial or conplete disassenbly or renoval of adjacent
units, nodules or cabinets. The design shall provide a neat and

pl easi ng appearance
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PHYSI CAL SI ZE

The equi pnent specified herein shall be able to be easily installed
in buildings with 36-inch (91 emd wi de doors. Individual cabinets
shall not exceed 80 inches (203 cnm in height, 30 inches (76 cm) in
depth or 48 inches (122 ¢cm) in width. Smaller dinmensions are
desrrable, providing that accessibility is not degraded. These

di mensi ons exclude handles, cable ducts and connectors

CABI NETS

Cabi nets shall be designed for front and rear accesswith no open
spaces on the sides required. The structural strength and rigidity
of the equipnent units and cabinets shall be such that shipping or
the prolonged extension of drawers or slides does not result inany
deformation. Strength to neet the above requirenents shall not be
dependent on access doors, renovable nodul es, or drawers. Cabinets
and equi prent shall not exceed an?oﬁeentmamaﬁ fl oor | oading of 700
pounds per square foot (3400 kg/ m') neasured on a 2.5 inch (6.4 cmd
dianeter circle. The dustruﬂﬂ flosr | oad shal | be [ ess than 250
pounds per square foot (1200 kg/m'). Adjustable |eveling pads
capable of variations of up to 0.5 inch (1.2 c¢cm shall be provided
at the bases of the cabinets. Al access doors shall be nounted
using slip pin hinges. The opening of an access door and extending
of a module shall not interfere with adjacent nodules. Access to
the nodules and to all parts of an extended modul e shall be possible
wi t hout undue contortion by mai ntenance personnel or their exposure
to hazardous voltages or mnechanical devices. Hooks or rings used to
lift cabinets shall be renovable and replaceable with suitably
finished cap bolts. Blank panels shall be provided for any unused
nmodul e space. All internal single or bundled wires and cables shal
be suitably protected against damage

CONWEN ENCE QUTLETS

Two recessed duplex convenience outlets shall be provided on the
bottom front of each cabinet which shall meet the requirements of
FAA-G-210< .
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DESIGN_OF ELECTRONI C COVPONENTS

CONTROLS

Al'l circuits shall be designed so that no damage can occur when the
equi prent is operated with any conbination of settings of interna

or external adjustments or controls wthout the activation of
protective devices (e.g., circuit breakers). Al continuous or

mul ti-position controls shall have calibration markings to permt
the setting of themto predeterm ned positions except where it can
be dermonstrated to the Government that such markings are unnecessary
or inpractical. Mtor-driven switches and controls are prohibited

CONNECTORS

The connectors furnished with the equipnent, excluding connectors on
of f-the-shel f equipment, shall conformto the requirenents of the
fol l owi ng subparagraphs and to FAA-G 2100/1, 1-3.14.3 and its
subpar agr aphs.

17.2.7.2.1 CRCU T CARD CONNECTORS

The nunber of pin connections per circuit card assembly shall be 210
or less, not including test points. The connector receptacles and
the circuit card connector shall be polarized and permanently keyed
such that only the correct circuit card can be inserted. Mating
connectors shall be designed for repeated use and long-term reliable
performance without jamming or damage as the result of frequent
insertion of card assenblies. At least 1000 casual (as contrasted
with "careful") insertion and renoval cycles of the circuit card
shal | be possible wthout damage, degraded operation, or decreased
reliability.

17.2.7.2.2 I NTER- MODULE AND | NTER- CABI NET CONNECTORS

Cabl es between nodul es and cabinets shall be provided with separate
connectors to pernit separation of cabinets and renoval of nmodul es
Spare pins equal to at least 20 percent of those utilized, but not
less than two of each type, shall be provided at each connection

17.2.7.2.3 MODULE TEST PO NTS

Test points, wth convenient access, shall be provided for measure-
ment and observation of voltages and waveforns needed for
performance checking and maintenance
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POAER SUPPLY | NDI CATORS

Each circuit protected by a fuse or circuit breaker shall have sone
visible indication when the fuse or breaker is open

CABLES

The OGDAPs shall include all inter-cabinet cables, cable connectors
and termnal boards, required for factory and site testing and
installation of the equipnent. This shall include any specia
purpose test cables or card extenders required for routine

mai nt enance.  \Were patch panels or plugs are used in the equi pnent
the contractor shall provide adequate plugs or path cables as
required for normal system operation. Al cables and wres,
harnessed or single, shall be suitably protected against chafing
Such protection shall be independent of the individual wire, cable
insulation, or bracket. Cable entrances and exits shall be designed
such as to enable advantageous routing of the cables between units
from the standpoint of accessibility, non-interference wth
operating personnel and appearance of installed equipment. \Were
overhead racks are furnished by the Governnment, preferably cables
shal| enter and exit at the top of the equi pnent room cabinets

Wien the equipnent to be supplied has cable entrances and exits at
the bottom of the equipnment cabinets, a suitable neans shall be
provided for routing cables from overhead |adders to these entrances
in aconcealed fashion. Wherea raised floor is furnished by the
Government, cable access to the cabinet will be via the raised floor
plenum  Cable entrances and exits shall be provided with cover
plates. Al cables shall be supplied with connectors installed

I nterconnecting cables shall not be looped or rolled

REFERENCE DESI GNATI ONS  AND  MARKI NG

The ODAPS shall have its test points, cable termnations, jacks,
controls, modules, card bins, assenblies, and front panels clearly
and permanently nmarked so they can be easily identified. The sane
desi gnations shall be used as are used in the docunentation
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OFF- THE- SHELF  EQUI PMENT  REQUI REMENTS

O f-the-shel f equipment shall performin accordance with the

requirements of this specification on a continuous unattended basis,

under the following conditions, in lieu of 1-3.2.23 of FAA G 2100/1.
OPERATING (POVER ON)

(a) 07000 ft. altitude above sea |evel

(b) 40-95 degrees tenperataure (cabinet intake tenperature).

(c) O-80% relative humdity

(d) No direct air conditioning shall be required

(e) AC power input as specified.

SAFETY

FACI LI TY SAFETY

ODAPS facilities and equipment shall conply with CFR OSHA Title 29
Chapter 1910 "Safety and Health Standards."

NEW AND MODI FI ED DESI GNS

New and nodified equi pment designs shall conply with FAA-G-21@0c
paragraph 3.3.7 Safety, Personnel.

COMMERCI AL _OFF THE SHELF (COrS)

COTS equi prent shall be UL approved and |isted.
TOOLS AND TEST EQUI PMENT

SPECI AL TOOLS

Al special tools (those that are not readily available from several
manuf acturers) needed for installation, adjustnment, or maintenance shall
be provided.

TEST EQUI PMENT

A list shall be furnished of all necessary test equipment including a
description, and technical and physical characteristics. The list shall
contain at least two sources of procurement for each item including
manuf acturer, nodel nunber, options needed, if any, and listed cost.
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MANAGEMENT DOCUMENTATI ON

Docurmentation related to the contractor's nanagement of all aspects of
the CDAPS contract shall be provided as specified in the contract
Docunentation shall be provided on a nonthly basis or as necessary to
allow detailed visibility of the contractor's program managenent process
and of current and forecast program progress status and problenms. This
document ation shal |l enphasize problems and technical and schedul e risk
areas by providing detailed descriptions of these areas, describing the
more reasonabl e alternatives considered in solving problenms and
mnimzing risks, and shall clearly show the course-of action selected by
the contractor. This docunentation shall be reviewed with the Governnent
representatives at periodic programreview nmeetings specified in the
contract and at additional neetings as deemed necessary by the Governnent
or the contractor

QUALI TY ASSURANCE DOCUMENTATI ON

The quality assurance docunentation requirements are specified in Section
22 herein

19.8 | NSTALLATI ON DOCUMENTATI ON

The contractor shall provide installation documentation as specified in
20.0.

| NSTALLATI ON

The contractor shall be responsible for the shipment and installation of
ODAPS and supporting equipment. The contractor shall performsite
surveys in order to fulfill the requirements of this paragraph. An
installation plan shall be provided that details all aspects of
installation. As a mnimum it shall contain:

(a> Site information affecting installation
(b) Installation draw ngs;

(e> Electrical (including power) and environnental interface
definitions;

(d) I'nstallation procedures;

(e) Installation checkout procedures that ensure the equipnment is
operating properly prior to formal testing;, and

(£) Coordination plan for installation of ODAPS that will allow for
planning interrups in ongoing work (operational and otherw se) at
the facility.
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APPEARANCE

The ODAPS shal | beinstalled using the sane techniques(type of cable tray,
duct-work, method of cable dress, etc.) used for existing conputerbased
equi pment in the inmediate vicinity of the ODAPS. The CDAPS installation
wi | | not degradet he overal | appearance of the equipnment room areas.

QUALI TY ASSURANCE PROVI SI ONS

The contractor shall establish and maintain a quality control programin
accordance with FAA-STD 013 and FAA-STD-018. The quality assurance
provi sions specifiedin FAA-STD-013 and FAA-STD-018 form a partofthis
speci fication unless otherwise stated. Alltesitsandinspections shatl be
performed by the contractor. The Governnent, however,reservestheri ght
to witness, perform or waive any of the test or inspections required. Al
tests shall be conductedin accordance with test nmethods and procedures
stated in the Government-approved test plan. Records of tests and

i nspections shall be available to the Government. The contractorshal | be
responsi bl e for incorporating and testing any modification to the design found
necessary during the testing of the equipments. No design changes or

nodi fications will be al | owed to the equi pmentundertest without the
approval of the Government. |f any changes are approved,the Covernnent
reserves the right to require any tests to be rerun. Failure during testing
shall be recordedin accordance with the Facility and Service Qutage Report
( FAA Handbook 6040.5). Mintenance |ogs shallutilize FAA For m 6030.Jandl
be filled out per Order SM 6030.368. Two major categories of tests are
required: design verification tests and acceptance tests.

DESI GN_VERI FI CATI ON_TESTS

The contractor shallconductdesigntests on the first production systemto
denonstrate that the requirements of this specification have been met.
These tests shall be conductedinthe factory, at a Covernment-approved test
facility, or some conbination thereof. Design verification testing shall
consi st of :

(a) Unit tests;

(b) Subsystemtests;

(&) Systemtests;

(d) Reliability tests;

(e Maintainability tests; and

(B Environnental tests.
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CORRECTI VE  MAI NTENANCE DEMONSTRATI ON  TASKS

The contractor shall devel op corrective naintenance denonstration
plans in accordance with ML-STD-471, except as nodified herein

The statistical corrective maintenance demonstration tasks shal

have failure nmodes based on information fromthe Failure Mdes and
Effects Criticality Analysis from 13.4. The procedures in Appendix
A of ML-STD-471 shall be enployed by the contractor for corrective
mai nt enance tasks. The Government will randomy select 50 tasks for
the statistical corrective maintenance denonstration. The MITE
shall be less than that specified in this specification. During the
corrective maintenance denonstration, any real equipnment failure
shall be corrected, with such a failure timed and counted as part of
the denonstration

PREVENTI VE MAI NTENANCE DEMONSTRATI ON_ TASKS

The contractor shall develop a preventive nai ntenance denmonstration
plan, including all preventive maintenance tasks and the frequency
at which they will be performed. These tasks shall be incorporated
as a part of the Mintenance Instruction Manuals. Each preventive
mai nt enance task shall be performed during the preventive mainten-
ance denonstration. The time to perform these tasks shall not
exceed that permtted by 13.2.1. Equipment required for operation
(on-1ine) use shall not be pre-enpted for preventive maintenance

The ability to performpreventive maintenance with the ODAPS on-line
without degrading system performance shall be denpnstrated

ENVI RONVENTAL  TESTS

The contractor shall conduct environmental tests on all new and
nodi fied equipnents, including off-the-shelf equipments, to verify
that these equipments can neet the environnmental requirements
specified in 17. 3.

ACCEPTANCE TESTS

Acceptance of each CDAPS by Governnment shall be conditional upon
delivery and installation of that system and denonstration by the
contractor that it is capable of executing, in the operationa
environment, all functions necessary to satisfy this specification
Acceptance tests are a conbination of the factory and site tests
described bel ow

FACTORY TESTS

Factory tests are those unit and subsystemtests conducted wthin
the contractor's plant to ensure that each unit, subsystem and
system meets the requirements of this specification prior to
delivery.



l! 22.1.5.1

22.1.5.2

22.1.6

22.2

22.2.1

-183~

CORRECTI VE  MAI NTENANCE DEMONSTRATI ON  TASKS

The contractor shall devel op corrective naintenance denonstration
plans in accordance with ML-STD-471, except as nodified herein

The statistical corrective maintenance demonstration tasks shal

have failure nmodes based on information fromthe Failure Mdes and
Effects Criticality Analysis from 13.4. The procedures in Appendix
A of ML-STD-471 shall be enployed by the contractor for corrective
mai nt enance tasks. The Government will randomy select 50 tasks for
the statistical corrective maintenance denonstration. The MITE
shall be less than that specified in this specification. During the
corrective maintenance denonstration, any real equipnment failure
shall be corrected, with such a failure timed and counted as part of
the denonstration

PREVENTI VE MAI NTENANCE DEMONSTRATI ON_ TASKS

The contractor shall develop a preventive nai ntenance denmonstration
plan, including all preventive maintenance tasks and the frequency
at which they will be performed. These tasks shall be incorporated
as a part of the Mintenance Instruction Manuals. Each preventive
mai nt enance task shall be performed during the preventive mainten-
ance denonstration. The time to perform these tasks shall not
exceed that permtted by 13.2.1. Equipment required for operation
(on-1ine) use shall not be pre-enpted for preventive maintenance

The ability to performpreventive maintenance with the ODAPS on-line
without degrading system performance shall be denpnstrated

ENVI RONVENTAL  TESTS

The contractor shall conduct environmental tests on all new and
nodi fied equipnents, including off-the-shelf equipments, to verify
that these equipments can neet the environnmental requirements
specified in 17. 3.

ACCEPTANCE TESTS

Acceptance of each CDAPS by Governnment shall be conditional upon
delivery and installation of that system and denonstration by the
contractor that it is capable of executing, in the operationa
environment, all functions necessary to satisfy this specification
Acceptance tests are a conbination of the factory and site tests
described bel ow

FACTORY TESTS

Factory tests are those unit and subsystemtests conducted wthin
the contractor's plant to ensure that each unit, subsystem and
system meets the requirements of this specification prior to
delivery.



I’ 22.2.2

22.3

22.4

-185-

SI TE TESTS

The contractor shall conduct site tests for every system
installation. Site tests shall be conducted at the unit, the
subsystem and the system level. Each site test shall be designed to
nmeet the follow ng objectives

(a) To verify that the installed unit, subsystem or system neets
the performance requirenents of this specification; and

(b) To provide the required maintenance handbook with certification
procedures to enable the FMto operate with the installed
unit, subsystem or system

These tests shall be conducted in three stages in accordance with
the Covernment-approved installation plan:

(a9 STAGE 1. - Stage 1 shall verify systemintegrity prior to
Interfacing with site equipment. Stage 1 nust be successfully
conpl eted before Stage 2 can be started

(b) STAGE 2. -~ Stage 2 shall be an integrated test to be conducted
after the systemis integrated with the site facilities

(e) STAGE 3. =~ This stage shall use all operational inputs and
outputs to denonstrate conplete site adaptation. During this
test, all functions and combinations of functions shall be
exercised to show conformance with each of the systens
operating requirements. Al interfaces shall be operationa
during this stage of testing

TEST CONDUCT

The contractor shall be responsible for conducting all tests. Al
test personnel shall be provided by the contractor. However, the
FAA reserves the right to use FAA personnel in lieu of contractor
personnel to man any operating position in the equipnent
configuration under test. The contractor shall conduct a test
briefing and debriefing for each test and shall assure that al
personnel have been properly instructed in their duties. The
contractor shall make any and all additional tests necessary to
denmonstrate conpliance with the required system performance

FAI LURE ACCOUNTABI LI TY

When, during the course of any test, errors or malfunctions occur
the contractor shall make entries in the appropriate |ogs and
docunent each error or malfunction indicating the type, the
procedures taken, and the time required to correct, and the
assignment of the malfunction to the appropriate equi pment or
software el enent.
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FAI LURE CATEGORIES AND ANALYSI S

Failure categories, as specified in 5.6.1, ML-STD781, shall apply.
Failure analysis shall be conducted asdescribed in 5.6.2,
M L- STD- 781.

The burden shall be on the contractor to show that a failure should
be classified nonrelevant. In the care of a nonrelevant failure,
the contractor shall inspect items such as docunentation or
procedures to determne whether clarification or correction of the
items could reduce the risk of failure.

FAI LURE RECCORDI NG AND REPCRTI NG

Failures shall be recorded on the test data forms required by
FAA- STD- 013.

ADDI TI ONAL  TESTS

The FAA may require the contractor to repeat tests, or portions
thereof, when the original tests fail to denonstrate conpliance with
the specification at no additional cost to the Governnent.

EQUI PMENT _ MODI FI CATI ON

The contractor shall be responsible for incorporating and testing

any nodifications to the design necessary to neet the requirements
herein. Resulting nodifications to equi pment shall be incorporated
into each system delivered at no additional cost to the Government.

DOCUMENTATI ON_ UPDATI NG

The contractor shall update all affected documentation consistent
with the standards of the original docunentation as hardware and
software design changes occur.

PREPARATI ON FOR DELI VERY

Packing and shipment of all ODAPS related equi pment and spare parts
shall be the responsibility of the contractor. Spare parts shall be
marked, packaged, and packed in accordance with the requirenents of
M L- E-17555C using level G C Method 3 unless air-ride padded
shipnent is used.
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Adapt ed

Adapted altitude
or adapted posting
altitude

Adapted direct route

Adapt ed sectorization plan

Adj acent center

Air carrier

Aircraft class

Airline BTTY

Airport

ATS Route

Al phanuneric display
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Contained or present in adaptation

An altitude, derived from adaptation to
process a route segment, to be trans-
mtted or for printing purposes

Provides rigidly controlled fix postings
for often-used flight paths between two
consecutive filed fixes. It is program
applied when adapted consecutive fixes are
filed.

Any one of a number of sector plans which
may be activated by a resector (CS) nmessage

A center whose area is adjacent to
that of the center being discussed

An aircraft certified by the FAA for the
purpose of carrying persons or goods for
hire on established routes. Also applies to
an organization operating an air carrier

A grouping of aircraft types according
to flight characteristics

A teletypewiter circuit (network) to
which air line operations offices are
connect ed.

A facility which handles a high volune

of IFR air traffic. It has a fix nane
adapted in airport adaptation with conplete
airport data. This airport may have one or
more satellite airports associated with it

A naned, adapted route defined as a series
of adapted fixes and junctions, e.g., A22

A display, on a CRT, which is conposed
of al phanuneric data in either tabular or
nont abul ar form
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Bl ocked altitude

Boundary crossing point

Boundary crossing tine

Cal cul ated Delay Interval
(coA)

Calculated Time of Arriva
(CTA)

Caution Alarm Information
(CAmD

Center

Center airspace

Center area
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A range of altitudes for a proposed

flight defined by the lower and upper limts
of the filed altitude (e.g., 280B31®). The
upper limt of a blocked altitude is used
for processing

The point where a boundary crossing
between two centers occurs at a flight's
altitude. For determnation of boundary
crossing for an adapted route, see NAS-MD-
312.

The time at which a flight is calculated
to cross a center boundary.

The period of tine that a flight is
calculated to maneuver in the vicinity
of a fix.

The time a flight is expected to arrive
over a fix (calculated by the FDP program.

CAI nessage.

An Air Route Traffic Control Center
(ARTCC)).

Synonymous with center area

That geographical area for which an ARTCC
has air traffic control responsibility

and which is defined in adaptation
The air space within a center area is

subdivided into fix posting areas that
may be controlled by sectors within the
center or delegated to approach contro
facilities. Center air space may overlie
or underlie the adapted air space of an

adj acent center.

Center B TTY

Cim Conpletion Tinme (CCL)

Clock time

A teletypewiter circuit (network) to which
ARTCC's and the Central Flow Control
Facility are connected

The time a departing flight is expected
to reach en route altitude

The current time as nmaintained internally
by the program



Code subset

Coded route

Conposite Route System

Conposite Separation
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A series of beacon codes whose high order
(nost significant) bits stay constant

An adapted special -use sequence of fixes

wi th various options that describe a route
of flight identified by a unique name, which
my be filed as a single route el enent.
There are five types:

Type 0 - basic type with no special
options.

Type 1 - may have airspeed adapted with
each fix.

Type 2 - may have altitude, airspeed,
and/or re-entry option adapted wth
each fix.

Type 3 - may have tine del ay adapted
wth each fix.

Type 4 - may have altitude, airspeed,
and/or tine delay option adapted with
each fix.

Type 1,2, and 4 - are direction
sensitive.

An organized oceanic route structure,
incorporating reduced lateral spacing
between routes, in which conposite
separation is authorized.

A nmethod of separating aircraft in a
conposite route system where, by manage- ment
of route and altitude assignments, a
conmbination of half the lateral mninum
specified for the area concerned and hal f
the vertical mnimumis applied.
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Destination fix

D screte beacon code

Di spl ay

Dynami ¢

Dynami ¢ buffering

En route altitude

En route fix

Estimated Time En Route (ETE)

Estimated Time of Arrival (ETA)

Exit fix
Expired fix
External airport
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The last converted fix for a flight plan
if it is the destination

A radar beacon node 3/A code of four octa
digits in which one or both of the last two
digits is other than zero. There are 4096
uni que codes, but only 4032 can be used for
di screte code assignnent

A program generated nessage or response
output on a computer readout device (CRD)..

Subject to change. Data is considered to
be dynami c when it can be changed while the
systemis on-line

The capability to buffer prograns between
disk and main storage in order to acconp-
lish nmore effective use of operationa

st orage.

The altitude used for processing the
segments between departure and arriva
processing, or an on-line altitude used for
overflights.

Al'l converted fixes that are not
departure fixes or destination fixes

The time to traverse the entire route
of flight from departure to destination

The time a flight is expected to arrive
at its destination based on actual tinme of
departure and estimated tine en route (ETE).

The last fix of a standard instrument
departure (SED) coded route; also the fix
fromwhich a transition is made froma SID
or coded route to the transition fix.

An expired fix is any converted fix previous
to the reference fix. (See NAS M-313).

An airport outside the adapted airspace
of a center.
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Filed route

Filed segnent

FI R boundary

First order nessage

Fi x

Fi x nane

Fi x Posting Area (FPA)

Fi x- Radi al - Di st ance (FRD)

Fix Tinme Deternmination (FTD)

Flight data
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The Field 10 portion of a filed flight plan.

Two fixes, filed or inplied, and the route
bet ween them

A four letter 1CAO Location ldentifier
assigned to the Flight Information Region
(FLR)..

An initial transmttal of data (e.g.,
a flight plan message) for a given flight

Any geographical point

A 2-5 al phanuneric identification of a
geographical point or navigation aid

A three dinensional volume of air space
bounded by a series of connected |ine
segments with altitudes, which is assigned
to a sector or approach control facility.
They are described in terms of latitude and
| ongitude and converted to X-Y coordinates
in units of one-eighth mle. The FPAis the
basic unit of air space within the ATC
system

ldentifies a geographic point in terns of
a fix name (e.g., LAD), a radial fromthat
name (e.g., 175), and a distance from that
fix (e.g., 033).. The formof an FRD is
1AD175035..

The establishment and maintenance of stored
fix times for each converted fix in each
flight plan in the system This process
uses speed and times filed or updated in the
flight plan, geographical route and
adaptation data, and stored w nd data

Al'l data applicable to a flight including
filed flight plan, flight amendnents,
reported altitude, track position and
velocity, and time estimtes
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FI R boundary

First order nessage

Fi x

Fi x nane

Fi x Posting Area (FPA)

Fi x- Radi al - Di st ance (FRD)

Fix Tinme Deternmination (FTD)

Flight data
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The Field 10 portion of a filed flight plan.

Two fixes, filed or inplied, and the route
bet ween them

A four letter 1CAO Location ldentifier
assigned to the Flight Information Region
(FLR)..

An initial transmttal of data (e.g.,
a flight plan message) for a given flight

Any geographical point

A 2-5 al phanuneric identification of a
geographical point or navigation aid

A three dinensional volume of air space
bounded by a series of connected |ine
segments with altitudes, which is assigned
to a sector or approach control facility.
They are described in terms of latitude and
| ongitude and converted to X-Y coordinates
in units of one-eighth mle. The FPAis the
basic unit of air space within the ATC
system

ldentifies a geographic point in terns of
a fix name (e.g., LAD), a radial fromthat
name (e.g., 175), and a distance from that
fix (e.g., 033).. The formof an FRD is
1AD175035..

The establishment and maintenance of stored
fix times for each converted fix in each
flight plan in the system This process
uses speed and times filed or updated in the
flight plan, geographical route and
adaptation data, and stored w nd data

Al'l data applicable to a flight including
filed flight plan, flight amendnents,
reported altitude, track position and
velocity, and time estimtes



Flight plan velocity

Focal Point Fix (FPF)

F-Tine

Handof f fix

Hol d fix

Hol di ng

Hol di ng fix

Hol d |i st

-197-

The speed and heading of a flight relative
to the ground according to its flight plan
and stored wind data. Gound velocity over
a route segment is obtained fromthe times
stored for the fixes at each end of the,
segment and the location of the fixes.

Any adapted fix can be designated a foca
point fix for a fix posting area (FPA).. It
may be outside the FPA which it serves, and
it my serve nore than one FPA. Each FPA
nust have a FPF. An FPF is usually the
point to which positions calculated during
direct route conversion are related

An estimated time over a coordination fix,
for a proposed departure flight plan, which
is transnmitted as a result of a planned
shutdown action. A flight plan received
with a F-Tine retains the F-Tinme until the F
designation is explicitly changed

A predeterm ned geographical |ocation
over which an aircraft will transit from one
area of control to another

A fix designated as a result of a hold
action having been entered for the fix.

A predeternmined maneuver which keeps
an aircraft within a specified airspace
while awaiting further clearance

A specified fix used as a reference point
in establishing and maintaining the position
of an aircraft while holding

A list of aircraft that are holding wthin
the sector.



Inplied fix

[ nactive sector

[ nbound coordination fix

[nhibit transm ssion

[ntercenter coordination fix

[nterface

[nternal Code

Internal Departure
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An intersection that is not specifically
filed in a flight plan but is inplied by the
junction of two adapted routes, excluding
preferential routes.

A sector to which no fix posting areas
are currently assigned

Used as a common reference point between
centers, or between a center and approach
control area. It is received in an integ-
facility flight plan nessage. For an
approach control, the inbound coordination
fix may be the inbound approach contro
boundary intercept point.

To block transm ssion of information
toaspecific facility or FDEP position in a
manner that provides notification to
affected sectors/facilities.

Used as acomon reference point for traffic
between centers. They are referred to as
Qut bound Coordination Fix for center being
exited, and Inbound Coordination Fix for
center being entered

A communication link between two or nore
system conponents. An on-line device is
considered interfaced unless it is
inhibited. Interface is also used in
referring to the comunication |ink between
the conputer program and the user

A beacon code assigned to aircraft from
one or nore code subsets reserved for
internal departures

A flight plan with the point of departure,
conplete route of flight and destiation in
the sane ARTCC's ai r space.

NOTE:  Alikffiilless and traffic i nbound from
Cceanic and non-U.S. airspace when
input into the ARTCC conputer
(estimte messages) are considered
for code assignment purposes as
departures.
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Qctal digit

O f -t he- Shel f - Equi pnent

On-Li ne

On-line altitude

On-line HSP

Operational conputer program

Qut bound coordination fix

Overflight
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An integer in the numeric system of
notation which uses 8 as the base or radix
The octal digits are:

0, 1, 2 3 4, 5 6 and 7.

A unit of equi pnent which has been

produced, sold, delivered, and has perforned
its designed function for at |east one year
after delivery at the time of proposed
submssion. Certified proof of sales
delivery and performance shall be furnished
to the FAA contracting officer with the

pr oposal

Pertains to 1/0O devices; interfaced
with the operational program

An altitude that is sent or received

as part of an intercenter message. It is
sent or received as the en route altitude;
however, external adaptation or nonadapted
arrival logic may specify another altitude
to be used for initial processing and
printing.

A high speed printer assigned to
the operational program

That set of conputer subprograms
which provides selected operationa
functions.

A common reference point between

centers or between an approach control area
and a center. It is transmtted to an
approach control or adjacent center

A flight that enters the center from
an adjacent center and then exits from the
center to one of the adjacent centers.
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to be used for initial processing and
printing.

A high speed printer assigned to
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center to one of the adjacent centers.



Reconfiguration
(Automatic or Manual)

Reconfigure
Reference fix

Reference tine

Referred

Renot e device

Reported altitude

Requested altitude

Resectorization

Response tine
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1. Automatic reconfiguration is the
action by the conmputer programto
recognize a failure and switch the
failed el ement or device out of the
operational system and replace it
with a standby unit

2. Manual reconfiguration is the sane
as automatic reconfiguration except
that the reconfiguration is caused
by an input from a supervisory
position.

Change the arrangement of elenents
A flight plan's earliest unexpired fix

The tine associated with a flight plan's
reference fix.

Qutput to other than the input source
(pertains to error or rejection nmessages)

A device which is external to the
ARTCC and has input/output capability
to/from the ODAPS conputer

EXAMPLE: NAS facilities and Service B
facilities.

The last altitude/flight I|evel at which
a flight has reported

The altitude entered as Field 09 and/or
printed inbox 20 of aflight progress
strip.

The act of changing the FPAs and/ or
sectors assigned to the various sectors
according to one of the sectorization plans

The time fromthe start of an operation
until the time the output of the operation
resul ts.
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Second

Sect or

Sect or

Sect or

Sect or

order message

ai rspace

area

pl an

Segmented ai rway

Segnent

S-Line

Sour ce

Station

headi ng

i nformation
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A transmtted message referencing
previously transmtted data for a given
flight (see First Oder Message).

An altitude limted, geographical area
within an ARTCC that contains contro
posi tions.

One or more contiguous fix posting areas
controlled from a single control sector
(i.e., the FPAs assigned to a sector). A
sector's air space may overlie or underlie
air space controlled by another sector or by
an approach control facility.

Synonomous with sector air space

An adapted set of seetor//FPA assi gnments
which may be inplenented by reference to a
uni que plan name. The Basic Sector Plan is
the plan in which each FPA is assigned to
the sector whose 2-digit identification is
the same as the first two digits of the FPA
i dentification

An airway that is noncontinuous

The azinuth, relative to true north
from one converted fix along a route

On a direct route, an S-Line crossing
point will force a fix posting for
the FPA specified by the S-Line

A special section coordination |ine

Data collected and assenbled for
the purpose of devel oping adaptation

A Flight Service Station or Wather
Reporting Station.

(



Stereo Message (SP)

Stereo record

Stereo tag

Stereo’ route

St ereographic projection

Strip coordination indicator

Subeyelle

Subj ugate FPA

Successful transm ssion
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An input which supplies the aircraft
identification and other necessary fields to
a specified stereo record, the conbination
of which produces a valid flight plan.

A record in adaptation with a unique
adapted name containing flight-plan-related
data stored with pernissible mssing fields.

A unique nane, identifying a stereo
route, that can be entered as the only
element of Field 10 of a flight plan.

A series of adapted or nonadapted

routes (except preferential routes)
previously defined in a flight plan by a
Stereo Tag

A coordinate set, made by placing

a plane tangent to the surface of the earth
and projecting the earth's surface onto this
plane by lines drawn from the antipode of
the point of tangency (a point on the
earth's surface dianetrically opposite the
poi nt of tangency) through the points on the
earth's surface to be projected

The identifier of the adjacent center
or approach control facility which has
received or should receive flight plan
i nformation.

The length of time that conprises

both the time for a program operation and
the time between two consecutive program
operations.

An FPA which is assigned to a prinary
FPA by means of adaptation.

Reproduction by a renote or |oca
device of transmtted output wthout
detectable error.
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Unanswer abl e

Unexpired converted fix

Uniform tinme update

Updat e

Wthin flight
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Adapted not to receive responses;
pertains only to Service B TTY stations

A converted fix that is still'retained
by the program an expired fix is dropped
(See NAS-MD-313.)

An output nessage alerting the controller

that a significant time change by the sane
time increnent, at each fix, has occurred

for a given flight.

A change to the flight plan as a result
of an entry of new data.

A flight that departs from an airport
internal to the center area and then |ands
at an airport within the center wthout ever
exiting the center area
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ABBREVI ATI ON ACRONYM

CPU
CRT
CS

CTA

DA

DM

Y
DR

DT
D-Tine
DVFR
DX
ECF
EOM
ETA
ETE
FDEP
FDP
FIR
FI X
FL
FLID
FP
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MEANI NG

Central Processor Unit

Cat hode Ray Tube

Resecftoir message

Calculated Time of Arrival dDigit
Transmi ssion Accepted nessage
Departure Delay nessage

Departure nessage

Days of Operation, Field 72 abbreviation
Discrete Code Request nessage
Transmi ssion Rejected nessage
Data Test nessage

Departure Tine

Defense Visual Flight Rules
Retransmt message

End of File

End of Message

Estimated Time of Arrival

Esti mat ed Ti me Earoutte

Flight Data Entry and Priintroutt((egy ipreent)
Flight Data Processing

Flight Information Region

Field 06 abbreviation

Flight Level

Flight Plan ldentification

Flight Plan message



ABBREVI ATI ON ACRONYM

CPU
CRT

CTA

DA

DM

Y
DR

DT
D-Tine
DVFR
DX
ECF
EOM
ETA
ETE
FDEP
FDP
FIR
FI X
FL
FLID
FP

-209-

MEANI NG
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Departure Tine

Defense Visual Flight Rules
Retransmt message

End of File

End of Message

Estimated Time of Arrival
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Flight Information Region
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Flight Level
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ABBREVI ATl ON ACRONYM

NCP
nm
OCPD
PC
PR
PS
QB
QR
QzZ

RC

RS
RTE
sec

S-Li ne

SOM

SPEC
SPD
SR
TA

TAS

-211-~

MEANI NG

NAS Change Proposal

Nautical Mles

Operational Conputer Program Description
Printout Control nessage

Progress Report nessage

Pl anned Shut down nessage

Beacon Code Mbdification nessage

Report Altitude nessage

Assigned Altitude nessage

Requested Altitude, Field 09 abbreviation
Sector Assignment Request nessage
Remarks, Field 11 abbreviation

Renove strip nmessage

Route, Field 10 abbreviation

Seconds

Adapted line to generate an additional
posti ng

Start of Message

Stero Flight Plan nessage
Speci al

Speed, Field 05 abbreviation
Strip Request message

Accept Transfer nessage

Filed True Airspeed
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26.

' 26.1

-213-
ODAPS PHYSI CAL - FUNCTI ONAL | NTERFACE RELATI ONSHI P

SUMVARY OF EQUI PMENT AND SERVI CES TO BE FURNI SHED

The equi pnent and services furnished under this specification shall
be as required to provide, install and test the ODAPS at FAATC New
York ARTCC and Qekl and ARTCC in accordance with this specifica-tion
and the terns of the contract schedule. Installation and test shall
include the interfaces, and the interface capabilities, required for
the ODAPS to operate with facilities, as described herein. The
contractor shall provide all of the equipnent,

software, docunmentation. and services required to install, test and
operational |y inplement ODAPS at FAATC, New York ARTCC and QCakland
ARTCC.  Anv ot her equipnent, software, docunentation, service, or
any other resource necessary for proper o-eratiiom and nai ntenance of
the ODAPS in accordance with the requirements of this specification'
and the contract schedule shall be provided even though not
specifically listed bel-w

(a) Design, procurement, configuration, and installation (including
GFE) of ODAPS hardwar e;

(b) Central processing units;

(e) Main nenory units;

(d) I nput/Qutput (I/0O channels;

(e) Peripheral equipnent;

(€D Conputer Qperator Terminals (I/0O devices);

(g) Supervisory term nals (IQTs);;

(h) Interfaces with equipment as identified herein;

(i) Operational, support. and maintenance software prograns;

(§) Cabl es;

(k) Mai ntenance equiprment and tools;

(1) Special test equipnent;

(m) Cpare -arts;

(n) Document ati on;

(6) Definition and erf-rmance of tests; and
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GOVERNMENT FURNI SHED FACI LI TIES AND EQUI PMENT !
be

The CGovernnment furnished facilities, equipment and services wll
identified in the contract schedule. Items to be identified wll

I ncl ude, governnent furnished plan view displays (PVD), interface
buf f er adapter generators (IBAGS) and flght data input-output (FDIO)
equi prent.  Contractor shall be responsible for interfacing this
equi pment at each ODAPS site.

| NTERFACES

In order to provide ODAPS with the necessary data base and to
efficiently exchange flight plan data, on-line interfaces shall be
required with other facilities, including en-route automation
systens. Al interfaces shall provide processing to insure positive
disposition of all message transactions and an indication of
disposition including printouts or unsuccessful transm ssions.

GDAPS//FDIP | NTERFACE

The ODAPS//FDP physical interfaces are divided into |ocal and renote
categori es.

ODAPS//FDP LOCAL | NTERFACE

The ODAPS//FDP shal |l provide a |ocal interface to the CODAPS displ ay,
| ocal 9020, and FDI QO

GDAPS//FDP REMOTE | NTERFACE

The QDAPS//FDIP shal | provide remote interfaces to external
facilities. These external facilities may be geographically

col located with the GDAPS/FDP or distant (for exanple, WVSC, renpte
9020, ARINC, | FSS, AFTN, NORAD, appropriate Non-US and ARTCCs

CARF)..
MESSAGE DESCRI PTI ON

The NAS message types that are to be received and transmtted are
specified in this specification and the appropriate NAS-MD. Message
sources, contents, processing required and the results of each input
nessage, acceptance checks and processing for route of flight, and
processing required for beacon code assignnent specified. The
paragraphs in the En Route Stage A Conputer Program Functional

Speci fications (CPFSs)) referenced in this specification are to be
considered part of this specification in so far as they apply to
flight data processing functions and CDAPS.

| NPUT _AND QUTPUT

Wth the exception of situation displays (PvDs) keyboards and flight
strip printers at oceanic sector positions input and/or output from
the ODAPS shal |l generally be with the 9020 CCCs,, ARINC, WWSC, AFTN,
NORAD facilities CARF, |IFSS and appropriate non-US ARTCCs.
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PRE- NADI N TI MEFRAVE/ PHYSI CAL | NTERFACE

Prior to the full operational inplenentation of NADI N the ODAPS/FDP
renote interfaces will be serviced by a dedicated set of teletype
(TTY) and |ow speed (2400 bps) digital links. The follow ng
facility/system interfaces are required as follows:

DOVESTI C ARTCC AUTOVATI ON  SYSTEMS

The CDAPS shall interface with up to six (6) ARTCC aut omation
systens for the exchange of flight plan data identical to that
described in Section 2, NAS-MD-315. A full duplex digital link wll
connect with the six (6) 9020 CCCs and GDAPS/FDP APPENDI X 1 and 2
describes these interfaces.

ARI NC

ODAPS shal|l interface with the ARINC data net and accept nessages in
ARINC format. Data will be extracted from Progress Report (PR)
nmessages and used for updating CDAPS data base. Details concerning
use and validation of the PR are contained in Paragraph 4.2.
Provisions for future interface with enhancenents in the ARINC
comruni cations addressing and reporting systenms (ACARS) shall be
provi ded when sufficient data is available to define the interface
and data formats. A half duplex TTY link will connect ARINC central
operations wi th GDAPS//FDP.. APPENDI X 3 describes this interface.

SERVI CE A WEATHER NETWORK/WMST

CDAPS shall interface with WMSC. This interface shall be direct and
discrete. AFTN includes the interface with the National Weather
Service for winds aloft data. A half duplex TTY link will connect

t he Weat her Messages Switching Center (WMS©) wit h GDAPS//FD®P..
APPENDI X 4 describes this interface.

SERVI CE B NETWORK

A half duplex TTY link will connect the Area B Data Interchange
Systemswi tch serving the LFSS/FSS facilities w th GDAPS/FDP..
APPENDI X 5 describes this interface.

AERONAUTI CAL  FI XED TELETYPEWRI TER NETWORK (AFTN)

ODAPS shall interface with the aeronautical fixed telecomrunications
net wor k (AFTND.. |1CAO formatted flight plans shall be accepted.

AFTN is an integrated worldw de teletypewiter conmunications
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26. 7 NADI N

The NADIN wi Il replace the AFTN for the exchange of messages con- ‘
cerning international aircraft movenents, administrative messages,

and feterellegiedl data since the inplenmentation schedule for NADI N

is not firm ODAPS interface with NADIN will not be acconplished

until NADIN is fully operational and able to assunme full responsi-

bility for international and domestic air novenents and weat her

data. APPENDI X 12 describes the NADIN interface. Details of the

ODAPS interface with NADIN are contained in this specification.

In the case of NADIN, the ODAPS shall be capabl e of proeesiimg t he
message types described in | CAO Docunent 4444~RAC/30 /11,
(Procedures for Air Navigation Services) and inl CAO Annex 10,
Volume 1. The contractor shall provide the interface between the
ODAPS and NADIN so that the nmessaages described herein can be
transmtted and received.

26.8 POST- NADI N TI MEFRAVE/ PHYSI CAL | NTERFACE

When NADIN is inplenmented or if NADIN beconmes fully operational

during inplenentation of ODAPS, NADIN will provide some message/

packet switched service to the ATC system with custom routing

features (virtual circuits, ete). The interface topology for

ODAPS/FD® wi | | require a change to acconodatte t he NADI N.

APPENDI X 11 describes the NADIN interface. Conditions at that tine

NADI N becones fully operational should be as follows: ‘

(a) NADIN wi Il absorb the message traffic fromthe AFTN for the
exchange of messages concerning international aircraft nove-
ments. NADIN will also absorb the message traffic from Area B
and Service A Wather links. A local NADIN concen-trator wll
provi de the GDAPS//FDP i nterface.

(b) The NADIN concentrator assumes the message switching function
for the IFSSs, and for all nultipoint and point-to-point
circuits.

(e) The ODAPS will interface with NADIN for all conmunications with
t he 9020 €CCs,, non- US ARTOGs, NORAD facilities, CARF and AR NC
for interfacility message traffic.

(d) The retention of a direct interface between ODAPS and the 9020
CCCs shal | be necessitated during the period of change-over to
NADI N.
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APPENDI X 2

ODAPS//FDP - REMOTE 9020 CCC | NTERFACE CONTROL DOCUMENT

| NTRCDUCTI ON

PURPOSE

The information contained herein describes the interface control require-
ments for communications |inks between the renmote NAS 9020

Central Conputer Complex (CCC) at an Air Route Traffic Control Center and
ODAPS//FDI®..

SCCOPE

This paper addresses interface control requirenents at three |evels:

(a) Physical, i.e., the commnications |ines;
(b) Link, i.e., the control of transm ssions;, and
(e) Message, i.e., the actual data transmtted.

SYSTEM OVERVI EW

The ODAPS//FDP communi cations considered here are of two basic types:

(1) Qutput nessages, i.e., transmssions fromthe CCC to the CDAPS/FD®;

(2) Input nessages, i.e., transmssion fromthe ODAPS/FDP to the CCC.

ODAPS//FDP functions related to output nessages fromthe CCC to the
QDAPS//FDP ar e:

(@ Determnation of output nesage acceptability and the initiation
received,

(b) Buffering of acceptable output nessages for subsequent
transm ssi on to termnals; and

(e) Conversion of output nessage text from EBCDIC to ASCII code.

2- |
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' 200. 2

201.0

201.1

201.2

PHYSI CAL CONTROL LEVEL

This 1CD addresses the nethod of interfacing a Renote NAS 9020 to ODAPS
in order to provide full duplex comunications between the Renpte NAS
9020 €CCs and GDAPS//FD®. This nethod uses |NTI/INTO adapters for the
interface with the Rennte 9020 CCCs..

| NTI /1 NTO

The Interfacility Input and the Interfacility Qutput adapters are gener-
ally used to provide NAS to NAS and NAS to ARTS communications. This
data is bhit serial EBCDIC. The physical connection between each
ODAPS//FD® control unit and the Rermote 9020 CCC shal |l be via node and

tel ephone line through INTI/INTO adapter to the 9020 conputer.

(a) PROTOCOL CONVERTER UNIT

The PCU was devel oped by the Department of Transportation at the
Transportation Systems Center, Canbridge, Mass. 02142. This device
is located at the QODAPS/FDP site and appears to the NAS 9020 PAM
adapters as a normal Interfacility Conmunications Network.

(b) ALR LAND SYSTEMS CONVERTER

Air Land Systens Corporation, 2710 Prosperity Avenue, Fairfax, Va.
22031 has devel oped a device that interfaces with the INTI/INTO
adapters and perfornms the same functions as the Protocol Converter
Unit devel oped by TSC.

| NTENT

This docunent defines the interface between the 1BM 9020 conputers and
the CODAPS Conputer communication network. This interface allows the NAS
entoute facilities to transmt flight data into the ODAPS network, and
receive oceanic flight advisories. The sane type interface also could
allow other ARTCC computer functions to communicate with the CDAPS

net wor k.

GENERAL

This docunent describes or references the hardware, software and the

operational elements that are necessary to establish comunications
between the ODAPS and the various 9020 conputer conpl exes.

2-3
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202.1.1

202.1.1.1

202.1.1.2

202.1.1.3

| NTERFACI LI TY OUTPUT ADAPTER

The Interfacility Qutput Adapter (INTO) matches the interface
requirements of a Stelma Type Il IFDS, as described in Reference 3. The
INTO adapter serially transfers an eight bit byte (plus odd parity)
received from the 9020 Conputer to the PCU. The PCU does error checking,
translates from EBCDIC to ASCII, and transmts the data to the ODAPS
conmuni cations processor

| DLE PATTERN

Wen the INTO adapter is not selected to transmt a nessage, the adapter
eontiinowsily sends alternating zero and one bits. Between successive
nmessages transmtted by the INTO adapter, the nunber of idle bits my be
any positive integer, including zero

SYNC PATTERN

When the INTO adapter is selected to transmt a nessage, the sync pattern
Is transmtted first. The sync pattern generated by the INTO adapter is
seventeen consecutive zero bits followed by one bit. Since the last idle
bit transmtted before the sync pattern may have been either a one or a
zero, the PCU nust recognize a sync pattern of either seventeen or
eighteen zero bits followed by a one bhit. Nneteen or nore consecutive
zero bits is an error condition and nust not be mstaken for a sync
pattern. If this error condition is recognized, the PCU shall transmt a
"Dead Li ne" control code to the ODAPS Communications processor (SEE
SECTI ON 2.2.®).. The PCU nust always recognize a valid sync pattern from
the INTO adapter, even in the mdst of an error-free nessage. Upon
receipt of a sync pattern, the PCU shall immediately prepare to process
the new nessage

FORVAT OF EBCDI C DATA

After transmtting the sync pattern of seventeen zero bits and a single
one bit, the INTO adapter will transmt the message. Each byte of the
nmessage is coded in EBCDIC. The order of transmssion is an odd parity
bit followed by eight data bits, most significant bit first. There is no
time delay between bit 7 of one byte and the parity of the next byte

9B



202.1.1.4  LRC

O the 256 possible EBCDIC data codes, 254 are available for use as
data characters. (Only 128 codes are translatable into ASCII; see
APPENDI X B.)) Two EBCDIC codes are assigned for use as control
codes. The LRC Prepare code B3 (10110011) and EOM code Bl
(10110001) are used throughout all NAS interfaciity data transfer
systens for Longitudinal Redundancy Check Prepare and End of
Message.

Each data byte transmtted by the INTO adapter updates an eight-bit
LRC register within the adapter. The update consists of a bit-wse
exclusive or of the data byte into the LRC register. The parity bit
is not updated, only the data bits. The LRC register is cleared to
all zero bits at the start of a message. Each byte in the message
is checked for an LRC Prepare character. Detection of an LRC
Prepare character will indicate that the LRCis to be transntted
next. After the LRC Prepare character has updated the LRC register
and has been transmitted, the adapter will transmt the contents of
the LRC register. The LRC register is cleared after its contents
are transmtted.

202.1.1.5 EOM

The last byte of the message is the End of Message code BIl
(10110001). After the EOM code is transmtted, the adapter will
transmt either a new sync pattern or idle bits. See Section 4 for
exanpl e of the format of nessages.

202.1.1.6 9020/INTO ERRORS ‘

If the INTO adapter detects a parity error when it receives an
output data byte from the 9020, the adapter changes the parity bit
and transmts the data byte to the PCU with correct parity.
However, the next LRC character will be conpleted before being
transmtted. In this way, the PCU is notified of the detected
error.

After the sync pattern, every byte of the message nust follow wth
no delay betwen bytes. If the 9020 fails to provide the next byte
when the adapter requires it, an Overrun condition results. The
adapter does not have the ability to fill time gaps in the nessage
stream with SYNC characters. Wen the adapter recognizes an Overrun
condition, the adapter transmts a byte of none zero bits (i.e.,
even parity plus eight zero bits), and termnates transnission of

the message. In this case, there nust be at l|east a single one bit
of idle code before the next Sync pattern, or the next message will
be | ost.

When the PCU recognizes an error condition, it shall send a control
code to the ODAPS (SEE SECTI ON 2.2.6)..
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202.1.2.1

202.1.2.2

202.1.2.3

202.1.2. 4

202.1.2.5

| DLE _PATTERN

When the PCU is not transmtting a message to the INTI adapter, the‘
continuously sends alternating one and zero bits. Between successive
nmessages transmtted by the PCU, the number of idle bits may be any
positive integar

SYNC PATTERN

The sync pattern accepted by the INTI adapter is seventeen or eighteer
consecutive zero bits followed by a one bit. The sending PCU sends a
sync code containing 17 zero bits, but the last transmitted idle hit 11
have al so been a zero bhit. The adapter will rmonitor the Data In Line
constantly for this sync pattern. \Wen the sync pattern is deteeits, t
next nine-bits received constitute the first byte of the message. If
adapter is not selected to read by the time the byte is assenbled, the
sync condition is reset and the line nonitoring resumes. The sync
pattern counter is also reset if a 19th consecutive zero bit is receiv
A new count will not be started until the next one bit has been receiv

FORVAT OF EBCDI C DATA

The data transmitted to the INTI is described in SECTION 2.1.1.3

LRC

The LRC Prepare character and LRC are described in SECTION2.1.1.4. E;
byte assenbl ed updates an eight bit LRC register. The parity bit is
updated; only the data bits. Each byte assenbled is checked for an L
Prepare character. \Wen this character is detected, it is sent to the
9020 nul ti pl exer channel and the next character assenbled is assumed te
be the LRC character. The received LRC is conpared with the aeewmilde
adapter LRC and the result of the conpare, which appears as an exelusiis
or, is sent to the 9020. If the two LRC characters are identical, the
result will be an all zero byte. If any bit position in two characters
differs, a one will appear in that bit position of the LRC byte sent tc
the 9020. In this case, a LRC error flag is set by the adapter to be
read by the 9020. The LRC register is cleared after the LRC byte is se
to the 9020

EOM
Each byte received by the INTI adapter is checked for being a End of
Message (EOM) character (10110001). After this character is detected a

passed to the 9020, the INTI will return to its idle condition. See
SECTION 4 for exanples of the format of nessages
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202.2.1

202.2.2

202.2.3

202.2.4

| DLE/ SYNC PATTERN

Wen no nmessage is being transferred, the idle condition on the data
shal | be eeatimeus SYNC codes (11111 0000. Including odd parity). ‘

BEG NNI NG OF MESSAGE

The beginning of a message shall be indicated by the sequence SYNC SYT
SH  The SOH (Start of Header) code is 11010 1010, including odd par

FORVAT OF ASCI| DATA

Imedi ately after the SOH code, the nessage characters are sent. Eaoh
byte of the nessage is coded in ASCII, plus one control code bit, plug
odd parity bit. The control code bit is described in SECTION 2.2.6
order of transmission is seven ASCIl data bits (Least Significant Bit
first), then the control code bit, followed by an odd parity bit. Thr
is no tine delay between the parity bit of one character and the Fiinss:
bit of the follow ng character

LRC

Each data byte' updates an eight-bit LRC register at each end of the
comuni cation link. (That is, one LRC register at the sending end, p
another LRC register at the receiving end). Only the data bits upapit
the LRC registers, not the parity bit. The update consist of a bit-w
exclusive or of the data byte into the LRC register

Each byte of the message is checked for an LRC Prepare character
Detection of the LRC Prepare character indiates that the LRCis to be
transmtted next. After the LRC Prepare Character has updated the LR
register and has been transmtted, the sending device shall transmt
contents of the LRC register. The receiving device shall conpare the
received LRC character to the contents of its LRC register. |If the L
values are different, the message is asssumed to contain errors. The
registers are cleared after the LRC transm ssion/

cofpatisiiomn.
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202.2.5

202.2.6

202.2.6.1

02.2.6.2

END OF MESSAGE

The end of the nessage is indicated by a SYNC code. There is no specia
EOM code on the PCU CDAPS link. The SYNC code at the end of a nessage
may be the first character of the SOH sequence that is described in
SECTION 2. 2. 2.

PCU ODAPS ADAPTER ERRCRS

The control characters are used on the PCU ODAPS adapter link for nessage
formatting, error reporting, an error recovery. The message codes (SYNC
SOH, and LRC prepare) are described above. The other control codes are
used for error reporting or error recovery. Wen the PCU recognizes an
error condition, the PCU sends a single control code error report to the
ODAPS adapter. If the frequency of errors is above a threshold, (to be
defined) an error message will be sent by the CDAPS to a termnal for
manual intervention

CONTROL CODE  CHARACTERS

The Control Code Characters are distinguished fromthe data characters by
having the MSB set to one. Data characters have the MSB set to zero

The Control Code Characters have the sane format as the data echaragitnss,
including one bit for odd parity.

1000 0000 9020 I NTO Overrun

1000 0010 Dead Line from 9020

1010 1010 SH

1011 0011 LRC Prepare

1011 0100 Untransl atabl e Character

1011 0101 Parity Error in Data from 9020
1111 0000 SYNC

1111 1111 Rehunt for SYNC

CONTROL CCDE_USE

The use of SYNC, SOH, and LRC Prepare are described in SECTIONS 202.2.1,
202.2.2, 202.2.4, and 202.2.5.

Wien the PCU and CDAPS adapter are initialized, each shall send fifteen
"Rehunt for SYNC' characters (i.e. 135 consecutive one bits) followed by
SYNC characters. The receiving device will imediately go into the SYNC-
hunt node

If a device receiver loses synchronization with the corresponding
transmtter, it shall go into SYNChunt node. There are several ways for
a conputer to recognize that synchronization has been lost. The

foll owing two methods are to bk inpl enent ed:

(&> A block of 20 characters is received that contains nore than 4
parity errors

(b) A character of all one bits is received.
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1000 0010 Dead Line from 9020

1010 1010 SH

1011 0011 LRC Prepare

1011 0100 Untransl atabl e Character

1011 0101 Parity Error in Data from 9020
1111 0000 SYNC

1111 1111 Rehunt for SYNC

CONTROL CCDE_USE

The use of SYNC, SOH, and LRC Prepare are described in SECTIONS 202.2.1,
202.2.2, 202.2.4, and 202.2.5.

Wien the PCU and CDAPS adapter are initialized, each shall send fifteen
"Rehunt for SYNC' characters (i.e. 135 consecutive one bits) followed by
SYNC characters. The receiving device will imediately go into the SYNC-
hunt node

If a device receiver loses synchronization with the corresponding
transmtter, it shall go into SYNChunt node. There are several ways for
a conputer to recognize that synchronization has been lost. The

foll owing two methods are to bk inpl enent ed:

(&> A block of 20 characters is received that contains nore than 4
parity errors

(b) A character of all one bits is received.
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92.2.7

ODAPS ADAPTER ELECTRI CAL | NTERFACE

The electrical interfaces for the ODAPS adapter, PCU and any associated
nmodems and nultiplexers shall conformto the EIA RS-232-C standard
(Reference 7) for voltage, current, inpedance, connector typed and pin
configuration

Therefore a binary one, "mark," is a negative voltage; binary zero,

"space," is a positive voltage. The interface will be bit-serial,
synchronous, at a data rate of either 2400 or 4800 bits per second

(a> RECEIVE DATA LINE

The signal on this line is an input to the ODAPS adapter, and is
used to present a one bhit or a zero bit to the ODAPS adapter

) TRANSM T DATA LINE

The signal on this line is an output fromthe ODAPS adapter, and is
used to transmt a one bit or a zero bit

(c) RECEIVE CLOCK LINE

The signal on this line is an input to the ODAPS adapter, and is
used to gate data from the Receive Data Line into the CDAPS adapter
The data is sanpled on the negative-going edge of the clock.

(d) TRANSM T CLOCK LINE

The signal on this line is also an input to the ODAPS adapter, and
is used to gate data fromthe ODAPS onto the Transmt Data Line
The data is shifted on the positive-going edge of the clock.

Both of these clock lines are active at all tines, without regard to
data being present.
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202.3.1 The ODAPS network shall be interconnected via nodens with the fol | ow ng
characteristic

(> Synchronous, full duplex

(b) Support data rates of 2400, 4800, and 9600 bits per second, switch
sel ectabl e or programmabl e

€c> Alow (but do not require) the clocking signals to be provided by an
external source at one end (i.e., "the termnal"). This will allow
the PBex to control timng exactly.

(d) Reliable i.e., long Mean Time Between Failures, quick service
available for repairs, short Mean Time to Repair

(e Operate over voice-grade lines (SEE SECTION 202.4)

(£p Should be able to support or perform local and renote diagnostics to
hel p pi npoint problenms and assure system reliiabiiliiitsy.

202. 3.2 The ODAPS network may use communications nultiplexers to reduce |ine
costs and/or increase the operational reliability of the conmmunications
network. \hatever nultiplexers are selected, if any, will be transparent
to the devices that are sending and receiving the date

202. 4 COVMUNI CATI ON LI NES
The transmssion nedium for each data channel is a voice-grade' Type
3002, telephone line. This is a point to point, full duplex, "4-wire" '

circuit. The type of conditioning required, if any, will be specified
after the nodenms are selected,

202.5 PCU

An overview of the function and capability of the PCU was given in
SECTION 1. The PBex does the conversion between two different protocols,
one used by the INTO/INTII adapters, and the other used by the ODAPS
conmmuni cations processor. These protocols were previously described

The overall format of messages is given in SECTION 204. This section
wi Il discuss the processing of nessages, in each direction, by the PCU

202.5.1 MESSAGES FROM GDAPS TO 9020

Data fromthe CDAPS adapter shall be received in USARE, and transferred
to the PCU microprocessor, a byte at a time, on an interrupt basis. Data
to the 9020 shall be transmitted via a USARE, on an interrup basis.
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202.

202.

202.

202.

202.

202.

202.

5.2

5.2.1

5.2.2

5.2.3

5.2.4

5.2.5

5.2.6

MESSAGES FROM 9020 to GDAPS

The PCU uses a USART to receive data fromthe 9020 I NTO adapter.
al so uses a USART to transmit data to the CDAPS adapter.

| DLE _PATTERN

See SECTIONS 2.1.1.1 and 2.2.1.

SYNC PATTERN

See SECTIONS 202.1.1.2 and 202.2.2. Note that the PCU nust always

The PCU

recogni ze the SYNC Pattern fromthe INTO adapter, even within an errot-

free message. \Wen the SYNC Pattern is received, the PCU shall
imediately begin to process the new message.

The SYNC code is used in the PCU ODAPS interface to fill the tine
nessages.

FORVAT OF DATA

See SECTION 202.5.1.3.
LRC
See SECTION 2.1.1.4 and 2.5.1.4.

EOM

bet ween

See SECTION 202.1.1.5 and 202.2.5. Vhen the PCU receives EOM from the

| NTO adapter, the PCU returns to its idle condition, and transnits
codes to the ODAPS adapter.

9020/PCU ERRCRS

SYNC

If a character from the INTO adapter is received with a parity error, the

PCU shall do the follow ng:

(a) Translate the 8-bit data byte into the "parity error™ control
(1011 o1o1)..

(b) Transmt the byte to the ODAPS adapter with correct parity.

(e) Complement the next LRC character sent to the ODAPS adapter.
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204.0

EBCDI C - ASCI1 CODE TR ZAT IO

This tramsZitizn f abl e abows the %96 chazmatieor USUCazada EBCDIC Code,”
and 1is a3 upwvard-aoegatible extensiom of the trmalilttiiom table om Page
B-5 of KAS-Mp-TE1 (Reference 5). USA Canada EBCDI C i3 the eoda used
fmtammally by both the EBM 9020 agd the IEM 4341,

mia translatiion table fs not fully compptifble with the table Im the
BADIR  specifftdatdon, NEESWAEETGRD (Referemem 6), which wuses t h e
slaternaticnal EBCOIC c6de.® THe taly 4iffecédies, e o, fitd typing
efifots, &fe IR thé syYBEhols TE. Sidds associated wikh the folldediy four
EBCDICYShless:

EBCDICCODE USA/CANADA (9024) DITERATINONL {NADIR)
Ba ¢ CENT SIGR L LEFT- BRRCXETY
54 ! EXCIMANATIOR MARE b RIGHT ERACKET
é ! BROKER VERTI CAL LINE | .. SOLIIDVERTICGAAL KREE
4F t SOID VERIICAL LIRE | - EXCLAMANION MARS

He stamtiad ASClI| code set dees not include the syxballs CEXT SIGR or
BROXEN VERTI CAL LINE. TheUS&fasata EBCDI C code ket dea not | nclude the
symiinls LEFT ERRZRET or REMT BRAQSET. X the interest of 8lbowipg
uasabigucus trusiixdicom and message i nterpretation, t&is table stetgnas o
comassponiinnge betwena EBCDIC CENT SIGH and ASCH LEF BERERAT, and
Litkevise betwesn EBCDIC BROKEN VERDICUL LINE and ASCIT RIGHT BRAIEZER.
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NAME

PERIQD

SLANT

ZERO

ONE

WO .

THREE

FOUR

FIve

X

SEVEN .

EIGHT

NINE '

COLON (CLEAR WEATHER STMBOL)

SEMI COLON (SCATTERED WEATHER SYMBOL)
LESS THAN SIGN :

EQUAL SIGN

GREATER THAN SIGN

QUESTION MARK (OVERCAST WEATHER SYMEOL)
AT

UPPER CASE ALPHABETICS

CENT SIGN, LEFT BRACKET
REVERSESLANT

BROKEN VERTICAL [UNE, REGHT BRAGKET
UPWARD ARREWMEAD, CIRCUMFLEX
UNBERIINE
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400.0
400. 1
400.1.1

400.1.2

400.1.3

400.1.4

400. 2
400.2.1

400. 2.2

APPENDI X 4

ODAPS - SERVI CE A VEATHER NETWORK | NTERFACE CONTROL DOCUMENT

| NTRODUCTI ON

PURPCSE

The information herein describes the interface control requirenents for
comruni cation between the Service A Weather Network and ODAPS/ FDP. The
intent is to provide for the design, inplenentation and interfacing of
Servi ce A Weat her and QDAPS//FDP..

REFERENCES

(a) To be furnished.

ORGANI ZATI ON

The Service A Weather network currently transmts weather information to
ARTCCs and airline offices.

TECHNI CAL  SUMMARY

The Service A Wather network will be used by the QDAPS/FDP data base for
fix time calculation and weat her infomation. Wather information shalllll
consi st of w nd data.

HARDWARE CHARACTERI STI CS

EQUI PMENT REQUI RED

This docunent does not specify the detailed hardware interface to link
the Service A Wather the ODAPS/ FDP.

CURRENT- LOCP_ OPERATI ON

Term nal equipnent normally will operate on 60 A | oops, but nothing in
this docunent shall prevent the common carrier providing the service to
supply sone other arrangement. The ODAPS contractor nmay provide Low-

| evel (RS-232) signaling between the ODAPS and Service A Wather as |ong
as such arrangements are in agreement with tariff provisions. This
approach may be desirable from an overall system viewpoint to allow easy
conversion of |owspeed telegraph I/0 ports to mediumspeed 1/0 ports at
a later date.
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400.3.1.2  CALLING OPERATION
Calling is used to initiate transmssion of a message from the Service A
\Weat her processor to one or nore receiving stations on a circuit. The
station on the circuit to receive the nessage shall be called by the twe-
character CDC assigned to that station, followed by on LTRS function.
The called station shall automatically respond with a "v#f when readied to
receive. The relation of the station control unit to the condition of
the station teletypewiter is depicted in the follow ng
STATE STATI ON CONTROL UNI'T TELETYPEWRI TER
| ldle Sel ect Non-Print
2 Receives CDC (XX ) - Print

Generates "V" Answer back

3 Recei ves SGA Code ( ) Non- Sel ect
4 Receives EOM( H ) Sel ect Non-Print

NOTE: State 1, and 4, are essentially the sane.

!’400.3.1.3

SELECTI ON

CDC polling signals consist of two alpha characters followed by a letters
shift. The complete CDC polling sequence includes a preceding letters
shifts EOM signal, appearing as "Letters Shift NNNNAA Letters Shift".
The preceding letters shift and EOM signals serve the sane purpose as
described in TSC polling. The succeeding letters shift is a timng

i npul se, included for slower electro-mechanical selector reaction. On
receipt of its assigned CDC, a station selector shifts its associated
Tel etypewiter to print nmode and maintains this state until and EQOM
signal is received. CDC polling occurs only when the Service A Weat her
computer has nmessages for transmssion to a circuit. Mssage
transmssion wll not conmence until the "W Answerback is received in
the response to a CDC polled station 1. |If several nessages are queued
for transmssion, the Service A \Wather conputer will send nultiple
messages, each preceded with €D& polling, before TSC polling is resuned
For the case of nmultiple selections for the sane nessages the |eading
NNNN shal | be used only for the first selection
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700. 1
700.1.1

700.1..2

700. 1.3

700.1.4

700. 2
700. 2.1

APPENDI X 7

ODAPS - NORTH AMERI CAN AEROSPACE DEFENSE COWWAND (NORAD)
| NTERFACE CONTROL DOCUMENT

| NTRCDUCTI ON

PURPCSE

The information herein describes the interface control requirenents for
comuni cation between the North American Aerospace Defense Command
(NORAD) Network and ODAPS/FDP. The intent is to provide for the design,
inpl enmentation and interfacing of North Anmerican Aerospace Defense
Command (NQRAD) facilities with ODAPS/ FDP.

REFERENCES
FAA/ATS PUB.  7610.4F, "Special Mlitary Qperations", Part Il, Chapter 7,
Section 2, Appendix 1 dated 1/21/82.

ORGANI ZATI ON

FAA ARTCCS and North Anerican Air Defense Conmand facilities currently
interchange information pertaining to aircraft that penetrate defense
identification 3 ms.

TECHNI CAL  SUMMARY

The North Anerican Aerospace Defense Conmand (NGRAD) network will use the
ODAPS/ FDP data base for aircraft flying oceanic and penetrating defense
i dentification zones.

HARDWARE  CHARACTERI STI CS

EQUI PMENT _REQUI RED

This docunment does not specify the detailed hardware interface to link
the North Anerican Aerospace Defense Command (NGRAD) t he ODAPS/ FDP.
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700. 3 SOFTWARE REQUI RED

I nformation provided to NORAD facilities fromthe GDAPS/AMIS position ‘
shal | incl ude:

(1) ADDRESS/ MESSAGE NUMBER (NORAD FACI LI TY)
(2) ACTIVATION SYMBOL

(3) FLI GHT/ PLAN CATEGORY

(4) A RCRAFT CALL SIGN

(5) ARTCC/AMIS | DENTI FI CATI ON

(6) MESSAGE TYPE

(7) TYPE OF Al RCRAFT

(8) FLIGHT SIZE

(9 MAGNETIC HEADI NG

(10p ALTI TUDE ( HUNDREDS OF FEET)

(11) SPEED

(12y TIME OF ACTI VATI ON ‘
(13) PONT OF ACTI VATION

(14) FIRST CHECK POINT

(15) SECOND CHECK POINT

(16) THIRD CHECK POINT

(17) FOURTH CHECK PO NT

(18) DELAY PO NT I NDI CATOR

(19) DELAY TIME

{20y M SSION ASSI GNVENT

(21) TRANSPONDER CODE (MODE 3A)
(22) | NACTI VATI ON SYMBOL (E0M)
(23) REMARKS
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7%:0.@,31 AMIS EXPUT NESSAGE

Misther Range/
of Legal
Fadly No. Fiel d Now  Chsrackers Values Description
1 Addrews and - ° no Qs 8lphmunerie V&lues - dbpbumimsedie
Message Number
2 WezidwREeT | - Begiind t he portion of t he wessdge
Syuboll carryiing Informficiiea for ¢he Col-
pattex program
3 Plighic PLAn 1 P, 3,8, ¥ ? = paint t O point fiighe winieh
Cicsgury - |y Or wdy ndt fidlve 8
plamned delay in the conre-
atfon area

B = SAC GACtial fliggnt :

S = NOGRAD eprxtfisl interest f | i ght

Y = SAC 8itrerdife on EWO saftdsiten or
& pokbce-Climef | | ght or #Bvée
went Of speeiflsl i nterest a6

designatas by the MORAD CP

h Airer®ft cal |l 7 slphwwwekts, L3acleccer OF nunber wiill be
Sign & folllowed by & (§) | f there hie
le8s thanseven ehar@e@xds

§ ARICC/AMIS | A-L Chmraecer i dentifying the
Source eeater transmtting the
Désignacor flight plan

6 Message Type 1 i, &, B, P 1 « aev-flfight plan

R = reviisioa t 0 previioks
D= drop or uaseelBotimm of &
previlously trinsuiCie WSge

P = progradd report message

7 e of 4 lphasumeriiz, Polllowed by (&) Lf fever thaa
Arcrift &, or ¢ four chérsSccers
= the previteua fiel d La ché

kactfield in t he WéBige

8 JFlight Stiza 2 01 - 31, &, Number of Sircrafe (Velums greater
or ¢ than seven Aitm didplayxed 8 8  eeven)
& = nunber of 8irerGif® not Sxadll~-
able or not required
# = the previous field 18the
b6 field i n the mesage

9 HMkgaetiic &, or ¢ 6 = not' requiired
i ¢ & the previous field dsthe
lakfield | a the wessdge
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3 Plitghc Plam 1 P 3,8 ? = point t 0 point flitghe vhich
Citeguyy up or m&y nok involve 8

plammedi del ay in €He corde-
batitom ared

B = SAC cactizalf| i ght

S = NOGRAD 8periall interest fl i ght

Y = SAC 8irerdife on EWO aftdsiton or
& poteeCimef | | ght or #Bvée
went Of speedall i nterest 80
st gdedd by t he NRRAD CP

h Alirergft Call 7 8lphamBeetix, Laatleccer OI nunber il be
Sign & folllowed by 8n (8) if there ate
le83 than Seven charleitwrs

5 ARTUC AMMILS 1 A-L Chmraecer i dentifying the
Sour ce center transailteitng t he
Designacorr flitght plan

6 Message Type 1 i, B, P I = aevllltghic plan

R = reviisioa t 0 previiokis

D = drop or cagekeliliagtion of 8
previlously trinsuiCixl aa3age

P « prograda report mesSage

7 e of 4 lphasumeriis, Follbawed by (&) Lf fever thaa
Alrcraft &, or ¢ four chérsSccers
= the previteua fiel d La the

kactfield in t he WéBige

8 Flight Siza 2 01 - 31, &, Number of Sirerafic (Vélues greater
or # ten sercm are diSplajesi 838 Seven))
& = nunber of 8irerGif® not Swelll-
able or not required
# = the pteviious field 18 the
batfield in the sesenge

9 Aégaecic &, or ¢ 6 = not’ requiired
¢ =« the previteus field @the
lagk field ta t he aessdge

7=4



Ristcher Eangel/

of egal
Field No. Plelld Neme Chiaxrmcters  Val ues
17 Fourth Check 2 00 - a9
Potnit - 2 00 - 59
2 00 = 99
2 . - 59,
" &8, or £
18 Dellay Poi nt 1 0 -4,
| ndi cat or &, Or #
19 Dcl-y Time 3 OQO = 599,
' &, or #
20 SCATANA 1 P
A foriticy 2 6o - 99,
€, or ¢
21 SIF Code 4 ﬁﬁﬁﬁ-ﬁﬁ&
or ¢
29 Inactivation 1 ’
Symbol
23 Remacks a0l 1ixiic  Slphanuseritic

7-6

D&ﬁalrligdimm ‘

Degreea noreh | atit ude

Minutes of | acl cudc

Cegrees Of weat!| ongitude (See Note 4))

Minwees of | ongitude

& = this inffyres8timaek required

¢ ® the previous field i» the Inet
field ta the we§8ase

0 = pdihr Of 8 Vaitiian

1 & first check point

2% gecomdd check peilnk

3 = third eheek poinic

4 & fourth check point

6 = Chir information got required

# = theprevidous fi el d & -the | ast
fieldintht medssge

Miinates

& & thim information 88k required

# = the previous field la the Last
field tmthe Nnessage

& = SCATA¥A prlorltlea are not €55 @ ffec
A= the previoua field 18the Llastc
field la the message ‘

Assigned node 3 SIP code
¥ = the previous field is the | ast

field ia the aessage

End the perttlem of the sezsage
clrryilng Infeormsatien for the .
cwputtr program.,

Not Used by the cémputer progrea



W.ﬁfm:

Rangs/

Dscriptibomn ‘

begreea north | atitude

Minutes Of | atitude

Cegrees of wdot longitude (See Rota d))

Mtpuites of | ongitude

& =this information not required

¢ = tha previous field fa t he last
fielld i N the Aessage

0 = point Ox* @ ztlvfltion

1 = first check point

2= geeomd check point

3 = third check peinit

4 = fourth check point

6 = thisi nformation get required

# = theprevitous field is -thel ast
field tn t he message

Minutes

& =thin i nformati on notrequired

#=the i)revious field ts the | ast
field inthe wmessage

& = SCATAFA priorities ate not fa tff ec
# = the previous fiel d ts the Lasc
field | a the message ‘

Assiigned mode 3 S| P eode
# = the previous field 13 the lasi

field ta t he message

End the pertimm of the meseage
carryi ng infermsatitenm for the .
cwputer Program

slphanumatdie Not used by the caputer progrem

. DReat
Fiald No. Pield Mame Clmrscte rs Values
17 Fourtthh Check 2 00 = a9
Pafint - 2 00 - 59
2 0 = 99
2 . - 59,
" &8, or £
18 M‘y Point 1 O-‘m
Indicator &, or ¢
19 Delay Tixte 3 0Q0 = 599,
&, or #
20 SCATANA 1 P
B Oyritcy 2 @8 = 90,
&, or #
21 SIF Code 4 ﬁﬁﬁﬁ-ﬁﬁ&
or ¢
29 Inactivation 1 ’
Symbol
23 Renaris no ld=mdit
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EHmssagn Syembis ] i

|Aczivatiafa Symbol ~
Fic/Pln Cagegory -
_M:ctafz Call Sign &~
ARTCC/AMIS Ident. w
Message Type *
Typa of AIRCRAFT -
Flight Size o
Heading @
leimdg a
Spaed =
Time of Activation ﬁ
#oﬂ.n: of Activation o
Fitst Chaeck Poing =
!Scmnd Chack Poing -
Third Check oint =
Laurth Check Point e
]

Delay Poine Indicator] @
Dalay Time -
~

Mission Assignment <
s -

Transponder Coda .
In2ctivacion e

Symbol

78
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#oﬂ.n: of Activation o
Fitst Chaeck Poing =
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FOREWORD
GANDER GAATS 2/SHANWICK OACC FDPS INTERFACE CONTROL DOCUMENT

This document has beea produced under the terms of the Memorandum of Understanding on
Programmes for the Development of Oceanic Air Traffic Systems. between the Ux@ed Kingdom
Civil Aviation Authority and the Department of Transport, Canada. and constitutes an sgrss
ment as ik methods, contents and procedures for communications between Shanwick
OACC FDPS and Gander GAATS 2 automated system Any changes to the requirements
specified in this document will be subject to signed agreements between the two appropriate
delizrgated authorities.

Pleatonar

W GCndiner T Paine

Directorate of Data Processing Chief Systems and Equipment
(Air TrafficServices) Transport Canada

CAA

® Kk sigted by the Director ATS of Caastta DOT on 6 May 1977 snd it Dirscter Geramal (Teis) of UK CM
om29\Mariht 19717.
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2.1

2.2

- stésing flight plari information

— storing sppropvkite weather frifonmudion

- accepting some upidating of stored flight data and providing:

- eadbailation of fixt/times on omlariic tracks

& - condlict detectibn hi a fast time simulation mode

- pinthg of flight progress strips

- calculation 6P minimeam time tracks bebweem major cities in accordance with
current weather fofizcasts

- peifbrmiing a data trdnsfer function with the existing flight data puckesting
system at OACC Prestwick

- performing various statistics gathering tasks.

A replacement system, kndwn during the transition phase as GAATS 2 will jbe put
into operational use in the Spring of 1981. |

GANDER/SRANWICGK ONHIINE COMMANICATIONS — GENBRAL

Shhanwiick FD®S and GAATS 2 will be capable of operating Beth the existing and
praposed communications protocols and nmessgge types so as to cope with GAATS 2
being ixtrediused before the Apollo replacement, or vice versa.

Ome-line message tramsfer will ini&ially be effected by discrete links. but may even- ..
tuzily be sappmsediedi by the AFTIN subject to the latter satisfying the requized stan-
dandisastti risteegrity aand rresposeti tiraes.

The message tygss currently exatianged between Apollo and GAATS 1 on the dis-
crete linkoare: . :

EST, PLM, RPT and TAM.

Examples of these messages are givem in Part I, Appendix B. They are representative
of the formas used at the time this docwmefiit was produced, but these formats may

be subject to changes due te opesatirdl sequirementts prior to the circumstances
mentioned in para 24.

The followiing mestag= types will be exchanged on the discrete link between
Shanwick FDPS and GAATS 2 Details of format and examples are given in Part I,

Appendix O
CLR, CNL, MIS, RPT and TAM
NOTE: The NAT mescage will initially be exchanged between the systems via the AFTN in the

format shown in Appeadix C(Part I). It is intended to use the discrete link for the transmission of
this message eventually.

All messages listed in para 24 except RPT and TAM will contain Data Transfer
numbers consisting of a two-letter directional indicator followed by a three-numeric

serisl mummbks.

The dire&tivn indicztars will be ‘GO’ far Gander to Shariwick and ‘OG for Shanwick
10 Gandler.



2.2

-  stoBimd flight plari information

— storing sppropvlite weather infonmation

-~ accepting some upiddting of stored flight data and providing:

- eadbailation of fixt/times on omlariic tracks

- - condlict detextiin i a fast time simulation mode

- printhgg of flight progress strips

- cabulsticacifimiimut timttaaiksibgtween  msipn cities inammxiance with
current weather fofizcasts

- perderming a data transfer fumction with the existing flight data puoaesting
system at OACC Prestwick

- performing various statistics gathering tasks.

A replacement system, kndwn during the transition phase as GAATS 2 will jbe put
into operational use in the Spring of 1981. |

GANDER/SRANWICGK ONHIINE COMMANICATIONS — GENBRAL

Stamwick FD®S and GAATS 2 will be capable of operating both the existing and
praposed communications protocols and nmessgge types so as to cope with GAATS 2
being imtroductd before the Apollo replacement, or vice versa.

Ome-line message tramsfer will ini&ially be effected by discrete links. but may even- ..
tuaily be sappersedied by the AFTIN subject to the latter satisfying the requized stan-
dandisastti risteegrity aand rresposeti tiraes.

The message tygs currently exatianged between Apolio and GAATS 1 on the dis-
crete linkoare:

EST, PLM, RPT and TAM.

Examples of these messages are givlem in Part I, Appendix B. They are representative
of the forma#s used at the time this documefiit was produdtzd, but these formats may
be subject to changes due te operational regritremamits prior to the circumstances
mentioned in para 2.1.

The follomting message types will be exchanged on the discrete link between
Shanwick FDPS and GAATS 2. Details of format and examples are given in Part I,

Appendix O
CLR, CNL, MIS, RPT and TAM
NOTE: The NAT mescage will initially be exchanged between the systems via the AFTN in the

format shown in Appeadix C(Part I). It is intended to use the discrete link for the transmission of
this message eventually.

All messages listed in pars 2.4 except RPT and TAM will contain Data Transfer
numbers conzisting of a two-letter directional indicator followed by a three-numeric

serisl mummbks.

The ditmetion indicztars will be ‘GO’ far Gander to Sttamiwick and ‘G for Shanwick
o Gander.



4.2

4.4

45

4.6

4.7

4.8

5.1

5.2

GO8LTO AGRAE PUPILGR ST LRI BIIL§

capability to FL 60 &t abwssve at a later ftage.) Data transfer for these flights will be
intheffanm aff CERmeseages,

Transmission of the CLR message will be d&l3yed by the originating unit ss follows:

For eastbound flightts trasmuissiom will be delayest until 20 minutes before the
flight is estimated to tefach 46%W.

For westbound flights transmission wiill be delayed intil20 minutes before the

The times stated will be adaptable to sllow for changing operational requirements.

Each system will actiiori the content of any ‘CXR’ message received. either by
padcesking in accmitersce with lbedl proCithdmes, or by intimakion Qf text failure (o
i Jocal postifon’

For flights operating whellly ¢n Organised Tracks the fiust position st&dad ik the CLR
willlbe 2000 otV W madidtaddiby the direction of flight with the route being
specified by the appropriate tszsik designator (eg NATB). In the case of Random
flights full route details from 28°\W or 402W @l be tramsniitesd. Both systems will
be ezpdiile of tranwmitting the entire Gcezmic rowde if this becomes an operational

reqariremeent.
When a flight (for which a CLR message has Hezady been sent) is redksesl, the
CUR mesmge containing the recleammnee will be alacated a new Data Transfer

number. It will not be nexmssay to send a CISL messige in resgest of the previous
clezmarice. !

A Data Tm#sfar number (&= para 23) will be aliccaged 9 ADT messages. The
reciving system will issue & TAM when tile Data Tians&xr number is recdived syntac-

tclily cdrpot

Each system will check for tie continuity & Data Tkansfer numbers received, and
output Hiifichdigiy loclly il the eveat of disamypitsdes.

The originating cakmpster will expect B TAM' for each ‘CIL:R” message issued. If
no adknow!imigrmroemt is received within theee minutes the message will be re-issued.
If, after a further 1% minutes a TAM has still not been received, the mmessgge will
besnaOichtie thiaditise. Kidf&ra further 1% minutes there is still no ackomow-
ledgemen®, a lecat message will be eutpat fR3r ooenutd interventian.

REPEAT, CANCELLATION, AND MISCELLANEOUS MESSAGES

‘RPT messages will be sent by the receiving centite when missing seial numbers are
detected, or when a message rézeived camtaining a serial number is found to contain
text emrars. The RPT mestgge will be input manually and actioned by the computer
st the cantre tovwii€hitisicselnt.

Each computer will be capable of actioning a RPT request for any or all of the
64 messyges immmetizatly preceding the latest message issued. The message repeated



6.1

will be an exact copy of the messagé exigineilly issued urrdief the Dia Transfer
number quoted in the RPT.

A ‘CNL’ message will be generdted when n-routing necessitates the canceillatiian of
a previously sent ‘CLR’ message. This will occur when the flights’ route will now no
longer traverse sinypaa a2s defined in pars 4.1. A TAM” will be expected.

4 The ‘MIS message will be usefl to transmit plain language statemenits or queries
between the two cntres. In these cases the user wiB, after the message type field
hyphen, be free of all format obligations. However, the MIS message will also be
used for the mansssission of NAT elgpsed times which will be in the format specified

in Partl] AMprendiicd
SYSITEM OR LINEFAILURES
System Failure
Basic communication facilities bktman the two centres will be available in the event
of a system failure. e actions to be taken will be as defimed in the current version

of the Letter of Understanding for Special Co-ordination and Planiimg Proccdum
Between Stammiick OACC and Gander ACC.

8-10




6.1

will be an exact copy of the messagé originally issued urrdief the Dia Transfer
number quoted in the RPT.

A ‘CNL" message will be generdted when n-routing necessitates the eaneetlaitiah of
apreviously sent ‘CLR’ message. This will occur when the flights' route will now no
longer traverse simypaca as defined in mars 4.1. A TAM” will be expected.

4 The ‘MIS message will be usefl to transmit plain language statements or queries
between the two cntres. In these cases the user wiB, after the message type field
hyphen, be free of all format obligations. However, the MIS message will also be
used for the mansssission of NAT ellzpsed times which will be in the format specified

in Partl] AMprendiicd
SYSTEM OR LINEFAILURES
System Failure
Basic communication facilities tetween the two centres will be available in the event
of a system failure. ke actions to be taken will be as defined in the current version

of the Letter of Understanding for Special Co-ordination and Plamniing Proccdum
Between Stanwiick OA CC and Gander ACC.
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APPENDIX B

MESSAGEEXAMPLES;(APOLLOYGAATS 1)
EST - Estimate Message
| (ESTSGAGRHLHA94-SSNNOZOW/1 1SSESHOMBIS0 NATF-DOI-EEDDF HKIFK)

2 (ESTSG484-\E102225010D020W 841 ESSOMOTEI0 49NO30W/0947
48NO4OW/IDSS 46NOSOW/1209 SA/13 17~-CI141-EDAF-KKDOV)

3 (ESTGS? 17~GE4SINWOW/ 1227F310M0820 NATE-B] O-K1AXEECKK)

4 (ESTGS9 1 S+F11840-SSBNOAOW/1048F330M0820 53NO30OW/1129

S53NO20W/1210 S3NOISW/L231 SNNW/ARE5~-DCIN>-KBAL--ELLX)

PLM - Plain Language Message
(PLM-EBAST NO FPL FOR THIS A/C)

RPT - Rep=it Message
(RPT-ES8020)

TAM T Tethrial Acknowlddgementt Message
(TAMES121)
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APPENDIX B

MESSAGEEXAMPLES;(APOLLOYGAATS 1)
EST - Estimate Message
| (ESTSGAGRHLHA94-SSNNOZOW/l ISSEIHOMDES0 NATF-DOI-EEDDF HKIFK)

2 (ESTSGA84-\MT02225010DR20WI84 1 ESSOMOIBI0 49NO30W/0947
48NO4OW/IEES 46NOSOW/1209 SA/13 17/-CI4ULEDAFKKRON)

3 (ESTGSS 17~GHK4SIN4OW/ 1227F370M0820 NATE-DCI O-KIAKEEGHK)

4 (ESTGS9 1 $+Fi1840-SSBNOKOW/1048F330M0820 53NO30W/1129

S53NO20W/1210 S3NOISW/L231 SNNW/ARE5~-DCIN>-KBAL--ELLX)

PLM - Plain Language Message
(PLMBAS®D NO FPL FOR THIS A/C)

RPT — Repeit Message
(RPT-ES8020)

TAM — Techmicdll Acknowledgement Message

(TAM—GS121)
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MIS - MISGELLANECOHS MESSAGE

Messsyge Paametes: Bight-ldttdr unit designator, plain lamgiage statements ar forecast elapsed
times tabie.

Message Format: ATS field 3, unit address, and free format field, or for EPAIF tables as in the
example, whea the rizssage will coatfiiztvoe with the westbound times at the available flight Jewets,
followed by the eftiround timres for that track; then the remsiidhg tracks in the same format,
fncludihig SST! reaiicitimes.

The data elemettts heqpire are:

(a) m } - Message heading and date time group cbtﬁrlﬁgs::

(b) Lése 2 - Track heagling line giving track identifiimr, Sigit level and difeQion of flight
spplicable;

(c) Line3 —TTrablroutepoints; .

(d) Ziee ¥ - Elapsed times between route points and cunmllative total for spded of MOSO;

(¢) LinesSrand@ — Asline ¥dohMO22raaitl/MERK. Litves 2o 6 are-fopdntetha e osstyy
for astit trabloand ight|lzwmdl.

(When initiated by Gander the eastbound-times will prezele the westbound times for eaeh
traci.)

Expmiple: MISOGISS-CYQXZDTAA-
’ RAF FORECASTITIME 181200 .
TRALXD FLIGHT EE¥ERIDIOSWESTBOLUND
YJT 52NSOW 53N4OW 53N30W 53N20W S53NISW SNN
MGO80 0057 0052 0050 0049 0025 0023 0416
MO82 0056 0051 0049 0049 0024 0021 0409
MQO84 0055 0050 0048 0048 0023 0020 0403

eté.

NOTE: Gander will use EGGXZOCA and Shanwick will use CYQXZOCA to address MIS messages requiring
the attention of the ATC Supervisor.

RPT - REPEATMESSAGE

Messgge Parameters:  SeSiall numiber of message to beappeated
Message Famndt: ATESRlds 1, 4.

Message Parameters:  Message serial number
Message Fornmat: - ATS flelds 1.4
Example: (TAM4-GQ166) ?
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NAT = NORTH ATILANTIC TRACK MESSAGE

The Format Rules are as follows:

(@)
(b)

()

fields ate sepandtztl from each other by a single hyphen;

the Gsttxélemamnt following the NATIAASYY is the numeric group /1, 1/2,22 to
indicate the part number and number of parts in the message;

the third field which may be repeated as necessary has the format for a Single Track
Defiitiion on a strict line for line basis.

Message Pamamvegers:  Pagt number and number of parts (Numerics)

Upper and lower flight levels
Date and time range for the tracks
Part number and number of parts (Plain lamguage)
Single track definitions:
Track letter identifier
Route points (latflang, fishpoints, landtils)

Flight levels available
Associated domestic airspacz routes.

Message Format: OVATTAAS99 — 919 TRACKS FLS 999/999 INCLUSIVE)

A (3-9) 99/9999Z to A (3-9) 99199992
PART A (3-S) OF A (3-S) PARTS -

(Single track defiriition)*

END OF PART A (3-5) OF A (3-S) PARTS)

Single track defiiiftioms should be separated by hyphens

A X(3-1 L)* see note (i)

\évfg%rw:ggeggmll: | e note £¥3 Single track defliniition
EUR RTS WEST 9 OR NIL See note (vi in tradinmesazge
EUR RTS EAST A (3-8) OR NIL | note (vi)

NAR X (B-S\r

NOTES: (i) Latinude/longitude is expressed in sbbreviatsd form ie 2 or 4 mumede for lattude, oblique

' stroke, 2 & 4 st for lohgisnde.
(i) Fidgwinitsoregreswechidi fulll gptd\ivicletters.
(ii) standard ICAQ designators win be used for laadfalls.
(v) TerTacimenygamykbesantained.io recorapane gatty (due FOTARTN: mesSage-size
limitations) individually tranumiined.
¥ Thew Lineywilhbei interhbiungedochen the Sikagedr eriginiteddy Gander.
(vi) These lines il ot be included when the message s origimaed by Gamdiex.

(¥i) A free format field of up to 72 chiacastass may be ifichudedt after the flodl track definition
inthe message originatedhy Gamier.



NAT -~ NORTH ATLANTICTRXCK IVESSAGE
‘The Forsmit RUl €S ar e as Folllows:

(@)
(b)

(c)

fields arc separated from each other by a single hyphen;

the firstaiiermertt followiing the NATAR®O is the numeric group 141, 142,22 to
indicate the part number and number of partts in the message;

thethirdfieldwhichmayberepeatedaS necessmryhast he format for a Singre Track
Defiritiion on a strict line for line basis.

Message Parameters:  Pagt number and number of parts (Numeries)

Uppeiatid lowerr T | | ght lese®
Date and tine range for the tracks
Part number and number of partts (Plain language)
Single track definitions:
Track letter identifier
Route points (lafiflang, fishpoints, landfills)

Flight levels available
Associated domestic airspacz routes.

Message Format: CNATAAPY9 — 919 TRACKSFLS999/999 INCLUSIVE)

A (3-9) 99/9999Z to A (3-9) 99199992
PART A (3-S) OF A (3-S) PARTS —
(Single track defiriition)*

END OF PART A(3-8) OF A(3-S) PARTS)

Single t r ack definitioiss shiouild be separatedbyhyphens

AX(3-1 1)* smenote (i)

\é\fglr' :..;,Kl% gggeo?sl\ll\lllll__ ! Sée Qg&g wg :Single track diefirittion
EUR RTS WEST 9 OR NIL Soe _ in tratinmessage
EUR RTS EAST A (3-8) OR NIL note (vi)

NAR X (B-5)*

NOTES: (i) Karioate/borgitaide is expresal in abbreviated form fe 2 or 4 mumediz far littudie, oblique

, stroka, 2 & 4 nusmsii for lobgiande.
@#) Fishpoinsaaesxporsadin Ml g (e five letters.
(ii) standard ICAO desigmetins Wwin beused for Lemdfnlls,
(iv) TheToskworsgrmaylbecontiined\imone ot o gaita/ (bl F6 ARTN anex@pe size
limitations) individually transraitted.
(® Thewllines will k¢ uerdiangat svhentieOhésagois otghinyed by Gander.
(W) Theselines will not be included when the mesage & originated by Gunder.

() A fres forat field of up to 72 crueuems may be induded after the fimal track definition
inthe message originatedhy Gamier.



. EXAMPYEOR TIRACK\MESSAGE FROM [SHANPICK (Contious)

NATOGG21242 2 TRACKS BES 310/370 INCLUSIVE
MY 25/11002 TOZ2$/2200Z

PART TWQOF TWQPAKTS:—

F 52/I5 $2)20 52{30 52/40 $\M30 YQX
WESITLVLSNIL

EASTLVILS 330 370
EURRTS\WASTINVIL
EURRTSEAST CRK

NAR NA13 NA14 NAGI NAGS =

G SO/08 $Q/20 $QY30 50/40 49150 YRz
WESTLVLSINIL

EASTLVLS 330 370
EURRTSWESTNJL
EURRTSEASTLND

NAR NA7 NA8 NA9 NAG3 NA64 -

H 43/13 43720 43130 42740 42/50 42/60 POGGO
WESTILWLS 310 350
EAST LVLSRNIL
EUR RS RESTSTG
' EURRTSEEASTNYIL
NARNAI1G®D-

J 3930/15 40/20 40130 40740 40750 40760 POLLYACK
WéS%ILMLS 3’%8 35(1)30 ¢ ! . !
EASTLVILSNNIL

EURRTSWESTNIL

EURRTSEASTNIL

NAR -

END OF PARTTTWIOCH TWO RARTS)
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IRRDN- SHABWITK i(Cantinah)l)

OG121-272 TRAEKSSHFLS 310/FNNCLUSIVE .
Y 25/1t02T0 25/22002

PART TWOF-TWOPARTS —
F 52/13 52720 52130 32140 QYW YOX

WESTILMIS\MIL

EASTILMLS 330 370
EURRITSWESTIWIL
EURRTSEAST CRX

NXR NA13NA14 NAEZNAGS -

G 50708 S0/20 SO/30 50/40 49150 YRZ
WESSTUVABINIL

EASTILMLS 330 370
EURRTS\WASSTINNIL

EURRTSEASTLND
NAR NA7 NA8 NA9 NAG3 NAG4 —

H 43/13 43120 43)30 42140 42/50 42/66 POGGO
WESITLWILS 310 350

EAST [LVILSNVIL

BHRRY SEsB TG

EURRRITSEACGTINNIL

NARNX 1GD-

m&%ﬁgﬁ? g%SO 40740 40150 40180 POLLYACK

EASTLVLSNI L
EURRTSVEESTNI L
EURRTSEASITNIL
NAR -

ENDOFPARTTWADEF TSR FARSS)
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PART 1 communicaTions PROTOCOLS AND Cl RCU T CHAKWECIERISTICS

! INTRODINETION

| t has.beenagr eedt hat inordert opronidef | exi bi | i ty, GANTS2and OACHFDRS
willneedtobeegpdble of opiesating i N bot h t he ‘6l M the *new'priitoekis. The
‘old” Proitccidl ggBifikd GAATS | /ATILLO tihesesies | N S-lkvel Eolle ait 75 Bagld,
mllmw protaedlr ef er st 0 GWATS 2/GACC FI)PS Mestiperin -l code
at .

As stated in Part [, all GAATS 2/OACC FDPS messages may eventually be transferred
via the AFTN. Appendix B shows the circuit routing between the two systems.

2 D-ON OF THE OLD PROTOCOL

21 GWATS I/AROUDDMAREOFormats
21.1  Dinedr LinkMesssps

The follawing Sligrineit £ad execut e dhassetesare usedt o encapsul at e EST, TAM
RET and PLimesages f r onAPOLLOt 0 GAATS 1.

E'<<I(mm¢etypemdtext-seehnl)<<---+

Mesages fromGAATS] t 0 APOLLOar ¢ sisdlar but the execut e character (+) i S
repdedhy ‘e or ARGDLDexexdtire. Thechar act er susedhavet hef ol | owi ng
MeARiYg: '

£ Seairke buiflfér e as e chatabedr (ifuienG01001)
+  GamdizrCompiiesrbxeeuite( f | gur es210001)
B0 APOLLOMmminiite eaxane {RresiBBA0))
< Cairbige Reiriitn
o Liné Foodl
21.2 GAATS 1/APOLLO AFTN Messages
Traeki nf or mat i on and eisjped tiniet abl es edibathed by APOLLOf or GAAIS1
ares@at Wi AFTTIN. mm Ciftle| tiflesre- traxiiehii i din TSI bEIDS b

o tliousandchacten @ Detafls of thd AFTM fothar £¢igives i Velumenadr
Angizx 10 t 0 the Coaventivh on Intatiatisfhl Ci Vi | Aviation.

22 GAATS |/ArBoLbDMi&Gageesde

Themeasagecodeusedwiththe'ald” pr ot ocol i s OCTTT No. 2 Stemit ai de. Thi s
asraisel difung Ftaet bit, Rdah bits ikl 1 45500pi bizs.
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PART i COMMUNICATIONSPROTOCOLS AND Cl RCUI T CHABACCTEHISTICS

1 INTRODINETION

|t has.beenagreedt hat inordertoprovideflexibility, GIS2 sad OACCFDPS
wi || needt 0 be egpatie of @ | nhot h the ‘oidl* ard the ‘mew” préitbebis. THe)
*old"pr ot ocol signifies GMKTS| / APOLL Omeesegesi n S- | evel esde at75 baigl,
n‘im'pm@mwcmzsmmemvwm
at .

As stated in Part [, all GAATS 2/OACC FDPS messages may eventually be transferred
via the AFTN. Appendix B shows the circuit routing between the two systems.

2 D-ON OF THE OLD PROTOCOL
2.1 GHATS 1/AROLIDD/ MetagOF ornisis

21.1  Dinedr LinkMesssps

The follawing aligninesit £ad execut e Shdrgétessare usedt o encapsul at e EST, TAM
RPT and PLMI fiesags fromAPOLLOt 0 GANTS 1.

B <<m( (Mefigy pypeihd itekt + ¢ Park 1)<<Cinimi w-+

Messages fromGAATSE t 0 APOLLO ar ¢ sisidlar hut the execut e character (+) i S
refiied by ‘c8 f or ARGLDexexstifte. The ehasictés used have t he fllowing
pbeanivg: '

£ Staire buififér e as e chatakosr (fifuienG01001)
+ Gehaér Conput er bxeeuite (f i gures 210001)
& APOLIOEnpataeadhty (gures HA0 (1)
< Cairbige Reiriitn
o Limé Fred
21.2 GAATS 1/APOLLO AFTN Messages
Traeki nf ornat | on and eisgpedt i et abl es edibathed by APOLLOf or GAAIS 1
aresefit wia AFTN. Thé Ciftle| tiflesre- traxiehii i din TSIk bEIDS b

o tliousandhncten eath. Detailssof e AFTR Tofbiat af pivedizn Woluied 1106¢
Amex 10 t 0 the Consaition of Intesmativdal Cl Vi | Aviation.

22 GAATS 1/APOLLO Message Code

Themessagecodeusedwiththe'sld” pr ot ocol i s OCITT No.2Swnit code. This
eonsistsSaff ame stant bid, SSEiabitsshd 1% taypbbiss.
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SO Baud 200 Baud
Ehannel 11§ 116 405 406
Mid Frequenoy(Hz) . 2100 2220 2520 3000

333  Theuse of schismmel sthe t op of the f r equency speetwiii mayeauseprodling if
thelinequalitydsogs.Ther ef or e thet op 200 baud ehasneél at 3000 HZ milt-frequeney
will | tecuseatlns it bakkeyp.

4 COMMUNICATIONSFAILURES
4.1 AFOLLICHRAATS 1

If APOLLO fails, message input/output is handled manually, a failure of the .
Reeistindiok tiGander direct liseresul t ts in ADT aeitivity Dei ng i nhi bi t ed and messages
bemmdtoGander over the Speech limes. Messages an also be passed over

MUde-BETIN' Bedrer biruit fals| ;ﬂd‘ﬁiﬁ'rd(d&hllﬁlmih}ﬁdm thiecaittirhatiNectater
circuit. (SecakoPat | parx®.1.)

4.2 OACCFDPSIGAMAS 2

Ia t he event of acomplmanureothk OACCFm the input/output teleprinters
wHll be connected direct|y to he andmai ntai ned maateldily.

1ff theallipid cohaninet Prestwick 0&-Gididet fiils, fiieisiggcian beyedowet e
SpeetBlizmsaktbally. Misegeses alzoltesent over tieeARIIN. (Sedalda Phrt I,

Fard 541)
43 OACCFDPS Breals in Mossagss
If bredia | n ADT nessages occur t he systemant ol erat e pauses beveda i nconi ng

charactzrsOf  upt 030 seconds Ifibbeedkdeesoocsily, thema Communications
Controlmessage i s out put t o t he Copmuingatimts Minagenent and ControlPosi ti on.
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APPENDIX A

7 Bit ISO/ASCII/CCITT Alphabet Na. 5 for Telegraphy and Data Transmission ¢

— | o 0 I O I O
l-_}_- 9 o ' sli1qaddoiuin
h . o [ 1 o: 1 0 ' ol 1

e ! :

ai | oyl b v ol 0ol B, P 3 s | !
oloalo 0 NUL Mot} sp | o b i) )
0001 1 (TC, ) SOM oc, ! 1, Al Qf e} a
0joiv|o 2 1c, ) STX oc, “d4 12| s| mR|o

0lo 11 3 JSTC, ) ETX oc, le 2?1 3] ¢ ST e] s |
0l1:0,0 4 RCyH &7 | o et adl 901 T( dl i
0,101 s (TC,) ENQ reNak ] % | S 8] Ui et
XERER) ] (Tc, ) ACK Te)sYN| & 6| B | v ¢ v
ofriti ? SEL (Tc,JeTs! ° ¢ 9 G|l wle =
t]ojojo s FE,(8S) CAN ¢t Ys] il x| » | =
1jolai ? FE, (HTT EM ) o | Y] Y
1jofv |0 10 FE, (LF1 1 sus LTI 2] ]

tje'1 {1 11 FE, (VD ESC o 1: 8 x [t Ik
1{1]olo 12 FE (FF) 1S, (FS) . <| v '

1{1|o} 13 BE (CRy 18, (GS) - o M |V m 3
Ti1]1]0 4 |so IS, (RS) RN RN
NERKEE 15 st S, (US) r ] of =] e, o0&

*Compatible with ICAQ 7-unit code.

NOTES
1. The controls CR artd LF aé intavdited for
prititer squitpament winich raquires sepana cam-
hinationt doTatumithe carzigga snitdtcised aline.
For equigmant which uses a simgle contral for o
combined carriage-retunn and line-fé¢d ogenation,
the fungtian F £} will have tthe maaning Of
NEW LINE (NL).

These substitutions regquire agreement between
sender and recipient. Use of the function NL is
not permitted for intemational transmiszion on
general switched telecommunication networks.

2 For intefn8tional information intencierge, €
srkt:Priymbotll dov@diBsgnyte hEsrency pf 8

3. Reserved for national use. These positions
are intended primarily for alphabetic extensions.

I not required for that purpose, they may be usad
for symbols; in some cases 3 recommended choics
is shown in parenthesis.

4. Posithors 514,649 and 7/14 are grovisixd
normally for the diacritical signs circum/flex accent,
grive sccent and owerfine. Howaevsr, thess positiom
may be used ‘or other graphical symbols when it
is necessary 10 have 8, 9 or 10 positions for
national use.

822

S. Pasition 7114 is usid for the owsiine symbol,
wetidh imai beraied tryrepcvsirio el a1 (4 ror
mime other diacnitical sign, provided that thefe is
table.

§. The graphics in positions 2/2, 2/7 and 5/14
have respectively the significance of quotation mark,
aposrophe and upwards arrow: however, these
characters take on the significance of the dis-
critical signs diasresss, acute accent, and circumftiex
accant when thay precede or foilow the backspace
charactar.

7. For imemmatiiomall information imeeesh@mge,
Gmition 23 has tf\e significamce of the tymbael E;
and pasition Y4, of the symbol $. By mutual

- BgreeTEInt, witere there iS N0 reguiinerrant for the

symbal £ the number sgp symbe! (B may be
used in position /3. Likewise, wivere thefe is no
mquirememt for the symbol $ thdcwramcy spd
symbol (E[} may be used in position ¥4.

a If 10 and 11 M single chafactaes o re nesded
(e.g. for sterting cunmagyiithey shouldtaketihe
plca of don and sefmdcian cespegtively. Thews
sutstinutions rquire sgreemeitt between serder
and sedipirmy. On the general relecommunications
HetwotiQ, thir charactenrodéon snkfsemyedlon an
the only ones authorized for internationdi trars.
missong
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8248 Intarface Buffer Mixptar and Gemuramr (JBAG)

32541 General Description = The IBAG provides the Interface between the Input/Qurput
Processar (IOP) and the CDC units as shown In Figure 32.6.1-1. The IBAG processes
all daw, S;atus, and command information wansferred betwees the IOP and the Plan
Visew Display (PVD) on output and the CDC switches, keyboard, and trackball oa input
All circuitry common to more than one display will be redundant. In additon, the
IBAG will have such contruis and Indicamrs pecessary © operats the various functions
for off-lins checknut It will be pessible ™ manually enter data that will cause a
presenmation oa an on-{line PVD attached to the corresponding channel

32611 Electronic Design = All circuits will be designed such that no damage will
occur when the equipment is operatad with the operating controls and maintenance
adjustments set  any possible conflguration. No fuses will blow with actuation of
any cperational controls. :

32412 Spare Card Sty = Reserve circuit card capacity will be provided w accoinmodawm
at jeast 102 more cards In the display module.

Q2413 Location of Contrals - All contruls will be oa the front surface of the panel
of the unit with which the coatral is associated or immediatel; bebind front access
panel doors of esch unit » minimize the possibility of perssonnel coming in contmact
with high woitages and components operating at high temperatures. Cantrulled functons
(such as gain and veirage) will (ncrease with clockwise rotation as viewed from the
operation pasition. There will be no noticrable lag between the actuation or adjustment
of coatrols and the effect of the actuazion or adjusmment. All controls will have
calibraton markings ™ permit secting ™ pre-determined positions, except where It
can be demonstrated tn the satisfaction of the Government that such compliance is

impracticable or uanecessary. -

32.6.0.¢ Systamm Grounding = A common system grounding design criterion will be
used for all units. The cihassis will be isclated and wil! aot be used as a conducting
path. There will be no elecirizal connection between the cabiner and the Individual
modules except through the syswm ground cable. Toe design must be compatible with
other equipment with which this syswem wil interface.
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32415 [BAG Drawers ~ The JBAG cabinet will coptain an Input Output Drawer
(I0D) and & maximum of 3 (three) Display Drawers (DD). Aa 10D will contain a
maximum of 2 (twa) [nput Qutput Modules (JOM) and the DD shall conmin a maximum
of 2 (twu) Display Modules (DML

324151 Input Output Module (IOM) = Each JOM will have the capability of operating

2 (twu) ldentcal channels to the IOP and a maximum of six DMa. Each IOM will
be fabricated of sub~modulss as showsn {n Figure 3.2.6.1-2 and defined as follows:
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2281 SirEXEDDFawkrs-~ The JBAC cabinet will contilin ati Iapur Output Drawar
(I0D) aed o mmofa((h:g)m&h-} Deewers (DD). An 10D wifl gomtain o

of 2 (ve) bsu Catput Modulas (I0M) snd the DD tiail coamin 8 maximum
of 2 (ma) mnjxr Modules (Db °

SQSIE L [npud Ou@at Midala OCM) = Exch IOMIwiill bHiave tha esplabilleyOdD

eperiiing
2 (twu) ldenvtiicid ciaanels m the IQP & a maximum of six DM Each 10M will
bs fildieatid of submiddides u showa la Figure LA.46152 gad &ifhedd U follanm
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3241511 Display Buffer Control (DBC) = The DBC consists of a microprogrammed
coatroilar (MPC) 88d has S maxirmum of 4096 words Of flrmware for opersmkomdl
use and 8 maximum of 4096 werdls of flem¥axw for diagnostic ute. Tha DBC bas
avamill comurdl Of the other sub-fmoliuis, tikiag data from tha Chazxel Canrrel (CC)
sad] I Bendsl, manipaiikting ta dica and sending it ta the Dikgldg Mabifs or the
Canmia Iagucd(Ouspat((QIML

3241512 Channel Cantral (CC) = The CC will consist of the necasmary 1/0 circuits
o Intrface with the IOP and the latermal data bus. It shall also contain the pecestary
circuitry o Intarfacs the request and acknowiedge signals required for operation with
the IOP. All dam shall be buffared between the data bus and the IOP.

3.2.6.1.5.1.3 Processer [nput Control (PIC) =~ The PIC will be capable of accepting
dara from the Conscle Input Ourput (CIO) or the Refresh Buffer Memory (REM) and
transmittiag it to the IOP In the proper format ’
32.61.5.1.4 Console Input Ourput (CI0) = The CIO will accept data from the conssle
switches, trackball and keybsard and wracsfer this data to the PIC upon command
It will generate any contwral signals necessary w drive the console. The CIO will contain
the circuitry necsssary to coatrsl some Indicators on tze PVDIL

3.2.4.1.52 Display Modzis (DM) = Each DM shall conrain the necessary buffering
and control ® generate a presennation ca ane PVIL It will also connin: the bgic necessary
to {atarfacs the console swiiches and Indicatwrs. It will have a data path to each
IOM. It will contaln the following sub-modules as shown in Figure 3.2.8.1-3 and
defined as follows:
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L2404 Refresh Buffar Memary (REM) ~ Ths REM will coamla storage for &
mbdmum of 8192 words of daty. sach Gentaining 32 (tHkttpmed) (inchuding 2 (Tvd)
parity) bitt 1« will be expadia or reffeching the VGAC st & ejcla time of 1.2
Bcrodacinds o |lesd.

326.1.522 Vector Geaeratr and Coartrol (VGAC) = The VGAC will accept words
frem the RBM and generate the appropriate signals to cause a preseatation ea the
PVD. The VGAC will alss accapt commands from the IOM for such csatrol as required
by EF werdse.

32382 Detill Destarfimition -

AR5 Display Buffu Conoml (DEC) = mwdampw
wamller (MPC) 8ad & souree bus and detizstiia bus Tl wariaus
are paml oz tirivounoa bus dad tasfGeref through the Adfthomcic Logic Ualt (ALU)
o & menipuliced and stored, or gated to the Destinacioa bus which traasfers them
m the various regikwrs. For Blo€k Dibgum oW Figure 326.2-i.

2262 LIMPC Doammii =~ Thilx sedien wanias the flraawam sidrem mgisters (LUP),

P Hald, Penal Select, the cliilag ragii the brmakpoiat cOmpera) thie condition mg#
the cdia vounters and oczen coatml logic.

MLILZ ALU = The Arichmetic Logic Unit is used tn maalpulata data u It iz
i framnmurcs m desdzatibm To do this tie ALU vonuiins shift regs,fles,
and & Dimousl bgic unds It S contsins socmm of the dexvede for the {Astrusxtion

reg-
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the [OP, will be done when the micreprocessor referencas the lower of
the-JIOP registar as & source. Notx An EFA will cause both the EFR and
the ODR ta clear and both requests will reset at the same time.

The activation of the COR t5 the IOP, subsequent t receiving an ODA
from the [OP, will be done when the microprocessor references the lower
of the IOP registar as a sourca. Notes An ODA will cause both the ODR
and the EFR to clear and both requests will reset at the same time.

A DM EIR or a DM IDR will be acknowledged by using the micro-contral
lastruction (see paragraph A314.10) '

The IOM EIR will b8 elearel wihea ths IOM sidtis regicter is clanPed) Lu
sibaa the IOM SGrus regitur is mifarencd U § suree |

The Discreta 4 flag code will occur In the scan register If bit 4 of the
Discrete registar is set.
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224214 IOM Discrete Register = The purpose of this register is © pi-ov!d- {nformatian
about selectsd requests as to their actve or {nactive state. The requests monitored
are as follows: .

&

b

Bir 20 Indicatas the status of the Input data request (IDR) for the computer
(IOP) ln coatrol. A zars state indicates the IDR Is not active.

Bir 2L indicaces the status of the external {nterrupt request (EIR) for the
camputer (IOP) in coatrol. A zsro state indicates the EIR iz mot active.

Bir 22 {ndicatas the status of the selected DM's sutput data request ODR.
A zare state Indicates the request is 0ot active. A one sats lndicates the
DM is ready © recesive an extarnal function (EF] or curput data (OD) word
from 1:3. IOM. The salection of the DM Is accomplished with birs 28, 29
aad 2i9, ‘ .

Bit 23 indicatas the cantrol smatus of the selectad DM. A mro stte indicaces
the IOM Is not In conirel of the selected DML '

Bit 24 Is used to genecats the Discretw 4 fiag code in the scan register.
A zaro state disables the flag code. ‘

Bies 25 ha‘cﬁarc.

Bit 25 indicates which computer (IOP) is in control A zero stmate indicates
ICP channel A/C and a ons state indicates JOP chansel B/D.

Bit 27 indicates the status of the keyboard lnput. A zere state indicates
that the keyboard input is 2ot active. The DM sslection in biws 28, 2°
and 210 does a0t apply to this input.

Bits 28, 29 and 210 (ndicate which DM is w0 e interrogated. A number
of 1 through 6§ is valid.

Bies 2021,2223 and 27 are read only and may not be st by the microprogram.
Bies 24,25,28 theu 215 may be set or cleared by the microprogram. Bit
2% may be set or cleared by the microprogram only if the Chan Enable
Switch Is in the AB (er CD) position.
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lo0-13



LWACtOHICS of vt Diggrane Registar =

8 Whea the IOM discrwté refistet is refermoerd as a swurea by the
microprocessor, all requests far the sdlasttad DM and 10P will b showa

oo Flgure b P V¥4 e

The DM aumber (1 through 6) and the coatrol IOP will be stored intw the
discrete register by the micreoprocessor before referencing the register
as a source.

e

The DM asumber does not apply © the keyboard input. Any keyboard Input
will cause the kayboard Input requast to be activated. The keyboard input
ﬂﬂbpavﬂndhn.ﬂ).“bnfforudvmamhmupcofﬂnwrds
with oge (1) request per word.

The requests monitored by the discrete register will be cleared as follows:

L
2
a

Tha ICP IDR wiS be chenrwl with the 10? laput adkmawismige
The ICP ETR will be cleared with the 1OP lnput acknowledge.

Thé DM ODR will I» classwl folldeitng tha transfer of tha OD or EF
word frem tha |IOM m tia DM. Tim DM CDR will be rmset by the
DM wésea 1t is 88cy to accapt anether word. A micra~coatml
Inscracxianchdil betided co tiniciatm Rhe abaasder— e DM 3¢lert-code
otheclilsaneon registr il bef hsed) t digectords IOXHAEEF reord 1o
td @t DML

Thia CM eBxeol hit will de sot wiiile the DM ix uader the caatrol
aJtthaIOM. THe DA seleciCtadei iim clivrditare teregisreey il \sdlagt
theol M/t be lotrrogatedal

The keyboard [CR will cisar and reset wnen the upper and lower halves
of the TIO Input register are referenced as a sourcs.

mmmhmﬂnmdmnmltbonitrnmcm
his taksa 8l file (5) words of imput

The CIC sutput registar will not have aa ODR, but will be used as
annrmld-dnaﬁnn. Tke keyboard ID will be in the upper (bizm 24-26)
of the [OP word Transferricg intw the lower of the TI0 output register
will indicate to the hacrdware that the register is loaded. :
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E9 7?6252423 FLZOFW SIL7U611514013 2}110 9 8‘ 7161514132110
DM s . | Weord 4 | Word 3| Word 2| Word 1

CIO Cutput Word

326215 4K OPER PROM ~ The operational program (s stored In Programmed Read
Only Mamory chips. The memary Is L6 data bits plus a parity bir wide and can have
up ® 4K addressss.

3.2.6.21.8 4X Diag PROM ~ The diagnostic program s stored in Programmed Read
Only Memsory chips. The memary Is 16 data bits plus a parity bit wide and can have
up o 4K addresses. '

3242171 Reg - The [nstruction Register I8 16 bits wide and will accept the Insructdons
from the sslected memary and hold them to be decoded by the MPC.

325218 4K RAM - The Random Access Memory is 15 bits plus a parity bit wide
and can bave up s 2K addresses. The RAM has a Memory Address Register (MAR)
that can be loaded by Instructica and will be incremenwmd by ¢l with each read from
or writs Inm the RAM. Thare Iz a parity bit added w each write inw memory and
a parity check done on esch read from memaory. Thers is a bit set in status on a
parity error. This section also has a 2K by 17 bit (16 dama pius 1 parity) PROM
t swre coastants for use by the MPC,

32.6.2.1.9 Display Buffer Register = This register is 32 bits wide and may be read
or loaded by instructior. This register is used ® drive the bus that interfaces with
the six Display Modules. It can also be lsaded with data from the Display Modules.

32.62L400 Rad = The panel will bawe swindis ol indicatura @ coatrol operwiinn

of thw DBCla Opwuratioa &l (calied) @l Digpestic Hibds. For desiiid desrtiption
of pand swinthés se¢ parigrmagia 3203,
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E9 7?6252423 FLZOFW SIL7U611514013 2}110 9 8‘ 7161514132110
DM s . | Weord 4 | Word 3| Word 2| Word 1

CIO Cutput Word

326215 4K OPER PROM ~ The operational program (s stored In Programmed Read
Only Mamory chips. The memary Is L6 data bits plus a parity bir wide and can have
up ® 4K addressss.

3.2.6.21.8 4X Diag PROM ~ The diagnostic program s stored in Programmed Read
Only Memory chipe. The memary !s 16 data bits plus a parity bit wide and can have
up o 4K addresses.

3242171 Reg - The [nstruction Register I8 16 bits wide and will accept the Insructdons
from the sslected memary and hold them to be decoded by the MPC.

325218 4K RAM - The Random Access Memory is 15 bits plus a parity bit wide
and can bave up s 2K addresses. The RAM has a Memory Address Register (MAR)
that can be loaded by Instructica and will be incremenwmd by ¢l with each read from
or writs Inm the RAM. Thare Iz a parity bit added w each write inw memory and
a parity check done on esch read from memaory. Thers is a bit set in status on a
parity error. This section also has a 2K by 17 bit (16 dama pius 1 parity) PROM
t swre coastants for use by the MPC,

324219 Display Buffer Register = This register is 32 bits wide and may be read
or loaded by Instructioe. This register is used to drive the bus that interfaces with
the six Display Modules. It can also be lsaded with data from the Display Modules.

326.2L10 Peaal = The pinkl will tmxe switches 88d ildicatets to cootrol epérdina

of the DBC la Oparadoa made (on lims) and Didgpesiir £3ds. For detailed denrription
of pamel swirthes n o paragraga I2HBA.
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22522 ICIakelIGaacdl » The CC section vaihiins logic for iaterfeding with twe
IOPINSO < Guantiie Cily dhe IOP will Db GRafetGlp wiki {ibh 1084 {Hb otherwill
be lockad out (§xgpt for it's IOP central E

P

Fx
Upon ssosing 8i atksowiedge from the IOP thst sputifiel § traasfar of dStm frmm
the JOP @ the [BAG, the output word will be capauzed la 8 buffer rsgister and the
valuility of the parity Cheaked. Tha CC will then sigmall the DBC of the pmseace of
the werd for fumtber proassiag. Fignm 32d.2-4 shows ths block dilsgram of the
(==

Upoa sanaing S request fimm thm PIC foe tmasfar of diZa m tha 10P, the CC will
expurre Sa dha I 8 buffer regiirar. If good perity is macetred, it will garwrure
ths Spprapriate request signad © the IOP,

S
224221 bput Amplifier (IA) = Thianmill de 32 | A' S fordaminputsand 4IAS
for sckmevisiges and enkites per chaanel ;

3962000 LisDRivert (LDl - There ol b6 22 CVsf farciao sead M DY Sor requets
pet Shouihel.

326223 laput Data Registar = This register (32 bim) wii! be a destination register
to hold data on the lines untll acknowledged by a IDA from the IOP. Proper parity
is added W send tw the [D's .

3256204 Output Deta Regiicar = This ragitter (32 bits) holds Output or Exter=al
Fuactiona data from the IOPs aad chealis for edrfit pétity. Intest node itwi | |
aceapic daa fromt he InputDaldh Registars.
3282228 TikaglaticOaitrdl -~ This setibn’s masa fudctions 8fm

s Set ICR or EIR whea Input data is available

b. Setting and clsaricg appropriam bits in the IOM Scan and Discrete registers
<  Set ODR or EFR »éhen tha output Dan Regiswr is ® vailabk

& Tiea the dreipping O f respie witm atkmawicige recsimed

& Coatrol sckmorledge 8nd nequests iz test mods

2282431 CI0 Output Register = This registar tyrviews d8ta seat from the 1P to
the cwatmlindicatoritgdes on the RCRD.

228.232 Output RAM = This RAM has four aiiitiéses f Or &b of six RCRD's.
Whaa 8 particdlar RCRD Is seletted amd it has data to be semt the RAM will gare
to the Purdllal m Serial tegisters.
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3252.2 ICankel Sexwdil = The CC sctian coaltains logic f Or  iasterfuding with twe
I0P ¢ xuinechiSasds Quifbdes IOP willlbs oprrstiag with thhCHDM, tihe thiiser will
be lockad out (¢xagpt for it's IOP coatrdl EFX

Upon ssosing 84 sdieaivlddye from the IOP th8t sputifial S traaxfar of d8mt fixom
the [OP ® the [BAG, the output word will be capauzed la & buffer rsgister and the
valiility of the parity Cheaked. Tha CC will then sigmall the DBC of the pmseace of
the word f 0 r funtioer procsssiag. Figuste 3285:2-4 shows the block dilsgmam o f the
(==

Upoa sanaing S request ftum tia PIC foe tmasfar of dida m the IOP, tha CC will
apture ta dhta Wa 8 buffer regifitar. If good perity is macetred, it will gerwrate
ths Spprapriate request signad © the IOP,

S
224221 bput Amgliffiar (IA} = Theze will de 32 IA's for daza Mmput rad 4 [A's
for sckasvdsdpes and enkites per chaanel. ;

396200 (e Divert D)~ There ol b 22 s farciaos sodl 4 NS Sorrrequets
pet exmbal.

326223 laput Data Registar = This register (32 bim) wii! be a destination register
to hold data on the lines untll acknowledged by a IDA from the IOP. Proper parity
is added W send tw the [D's .

mmaep?mmgm: This rgixter (32 bits) holds Output er Exterzal
Fuaktion data {4 tha IOPsaad checlaf Or esrfgit péity. In test modeit W | |
aceapic daea fromt he InputDaita Registers.
3282228 TiaglatcOaitdl -~ Thx seion's mélh MHGENSTs 8fm

s Set ICR or EIR whea Input data is available

b. Setting and clsaricg appropriam bits in the IOM Scan and Discrete registers
c Set ODR or EFR when @a output Data Register iz sxaifable
& Tioa the drdjning of regpost winn sbksvbdige rvfiwd

& aiteil 8cknohdye 38d migesis ia tesk pods

2282431 Cl10O0utput Regisonr= This rigister tyriews dita seat from the IOP to
ti» coatrol iadicarar ligha oa the RCRR

3262.3.2Qumpue RAM = This RAM has four @iichwrses for v of six RCRD's.
Wihae 8 patiiculhey RCRD Is siiestad aad it has diBa to be sea% the RAM wili PBe
to the Purallal w Serial tegistees.
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B4R S iOgeantida sl I/~ The a@rska of the I0U i dnpeaseant 68 tha Mrmywwee
{satructizas swnel o PROM mémary. The.ui® rglcin sddressas the PROM mad i
{nacruetide tx-read] tdwtiact-ragister.  Thit Lis dedodik taro T [edifio farpepersitenc colis,
S desigzator to spezify tha ssurca of tie data to be uswi, D dedgasar mw spcify
tia dapcthaxiom Of the dmd:n demmlmdﬁthommaﬂnofmm
dusritcg WAdsfer. Thare ame bmaxh, cvatrdl repsait igticiCdiis. SaSpenlix
A for Mitra Iastructioa Rigperrviizwn Dinill.

Narmally the program s scasing the /O scan register. When {t gets a hit and detsrmines
the data must be scissared, offset or range scaled, {t will go ® a dam processing routine.
[t thea sends it to the proper DM. ’

The first thing recaived should be an IOP-Cantral EF that gives conrrol of the DM’s
w the IOM. The [OP not In control can ealy sand a [IOP-control EF; the others will
be discarded by the MPC. '

A parity error ou a EF will cause all the output data recsived (untl the next EF)
@ be discardad; an EI will be san2. If the JOM recaives an output data parity erreor,
the data will be used; aa EI will be sent.

Tha paorernd up sta@ Oof nequeszs sixil bm

IOP chassad AAC EFR = Aacitie

roe chsamsl AT OCR - lagcxive

ICP €lagesl A/C IDR - IzStive
ICPEhaBHsIIAYC EIR - [Iasstw

ICP channel B/D EFR -~ Inactve

IOP chamnel B/D ODR - laacdcire

IOP cimnad B/D | DR =15zactive

IOP channal B/D EIR -lZawtiive

D&l EFR = Active m IOM 81 ealy
cMm1 ODR - Acdveiw/IOM elouily
CM1 IDR - ‘lative

DsQ1 EIR - Iowtttve

" . Sama fur ether 5 DM's

L0~23



r.' L

Reybaard QDR -~ Always nexly as § deciiuatom (fcdfg)
Naybpard . IDR = Ianactive, but will go active
- : approximately every 1.3 seconds if no
change at keyboard when In the refresh
mode.
Kayboard (IOM EIR) EIR <~ Inactve
10U EIR -clxacd®me

32.462.5.1 Mlcroprogram Input Qutputr Processing = This section will describe the
handling of the I/0 actvity that is under microprocessor control between the IOP,
the JOM and the DM's. '

The [nput-sutput processing between the IOP, the JOM and the display buffers (DM’s)
will be handled primarily through the use of the IOM scan registar (see Figure 3.2.62-2)
and the IOM discrets register (sees Figure 3.2.6.2-3). The microprocessor exscutive
will scan for the following types of requests and take the appropriate action whea
taking a hit. Types of requests scanaed:

1. Display module extarnal Interrupt request (EIRL. Upon detection of one
of these requests from any of the six (6] displays being monitored, the
microprocessor will cause the EIR data word to be traasferred {rom the
DM w the IOP, utilizing the repertoire of micro-instiructions available.
The possibie causas of a DM EIR are as follows:

a)
b)
e
LY
o)

n

DM memory parity error.

ICM D34 registar tranafet » DNV ZP regintet pasiity o rrar.
S5 Hz error.

DM not respeadiag to IOM.

Vector generator card error.

Vecitar® 5 dist oD,

2. ICP extarnal functions (EF’sl. Upon detection of an EF, the microprocessor
decodes the EF code and takes the following appropriate actiom:

a)

b}

e}

EF code of O. Preseatly not intended to be used by the IOP (exzept
to enter diagnostic mede) but will be used by the micro-diagnostics.

EF code of 1. Sead the EF word to the selected DM.
EF code of 2 Store away the range for subsequent output from the
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- - [OP. Sat up s accept the cutput word for offset and the CIO output

e)

f
s}

h)

word.

EF code of 3. Send the EF word to the selectad DM and set up to
accept ourput from the IOP.

EF code of 4. Send the EF word to the selected DM.
Ef-codhoeff 5. Semd titha [EF reeriici the laelactiD DM,

EF &d OX' 2@ PAT tie O ppraptfatmlOPlaconatelandassigaDM/s
based oa tim lower sixz (&) bits of the EF ward.

EF do of 7. Presatly ant used by the I10P (sparel. 7

JOP eutpuk. Upon dadectian of aa output from the IOP &a migropraqesse
will ukd the following sction.

8l
b}

c)
d}

)]

Send ourput word o tha seixttsd DM If In the nrx dita mode.
Send output word w the selectad DM if In the display coordinate modae.
(Except on an MT code of 4. Microprocessor will wait for P-words
befare sending the words to the DM)

Save cutput weed If it is an offget output.

Send cutput word ™ the selected kuyboard If it ts a CIO output word.

Process cutput word based on the range and offset (see data processing
section) and then send to the selectad DM,

IOM externsal ictarrupt requast (EIR). Detecton of this request will cause
the [OM status register o be transferred to the 10P in coatrol via the
EIR. The possible reasons for the generation of the ICM EIR are as follows.

al

W

cl

dl
d

Kerboxxd panitr ¢  rmir. (s2aus reg bit 9)
ISM zue pesity o mr. (swtus meg bit 20
IO rupe peoity e rrer. (aeawns mg bit 3
CIM 2ot wxisadad o 000" (Bratus reg bit8)
RBM IOM parity o rmr. (stacws neg bitl)

Digpiay mtodula lppu: data fequast (IDRL Upon deteetion of omw Of these
requlss Tl ey of the dx (6) displays being inesitwred) the diridpnocssme
will cause the readback damm word to be transferred to tha IOP ¥i§ the
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IOP faput data népuwtt (IDRL The DM IDR’s will only be genersted if
tha DM had praveliasly beed put hin &a rediback msde with ¢ priss IOP

él -« IOP EF with ¢ peurity error. The misrognewaszor will aot perform ray

7.

processicig g 88 EF wikh so asmopiswd parity ¢ rmr.

IOP cutput with a parity error. The microprocessor will process cutputs
with parity errors_except when the previous EF also bad a parity error.

The microprocasssr exscutive will continue @ scan through the use of the scan hardware
aftar processing asy of the above mentioned processing tasks. The executive will
remain In a mode ® accept EF's and output from the IOP while performing the procassing
of curreat EF’s and outputs. '

3.26.252 Data Procsssing = This section consists of two major divisions: Radar
Coordinata to Display Coordinate Conversion snd Vector Scizsoring. The computation
tasks are determined by decoding of the EF and F-Word commands from the IOP
by the Input/Cutput Processing Section. Based on the low Incidence of variation of
the Range and Offset, some ¢f the computational wrms are pre-computad during decoding
via the I/C Processing Secdon.

L

Dispisy Csaridiaam Dittfiom All mdar 88 displa? coordishis caavemiisns
ultfmately are rocred thrmugh this sma. If the conmersfon indicstes an
af fzfreen reauly tha norpracss bit (NP bit 221, winete ®  pplicsbb, & sék
{a che sbcial Frwnid prisn m whesfer @ the Displey Buffer lmrdwad
Tia followiag formulnk e uitifithels

xd =_(R=X) Xp) 512

e 0 R e B

vd 1_(fR~Xa) - Vo) 512
R

where

R = raage or radlus of display scope in NM.
X0, Yo = scope X, Y offfset In NM.

Xd, Yd = resultant display coordinates.

mo= Yip o radar paing coerdinare .

VeawrrSaissering. All/vetors bnrulsiacoerdizates amnpreessved) bjothis
portion to dshertnine:

8l If compibine vectet is affif-saywmn, trvat U norprocess snd troasfer
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IOP laput data request (IDRL The DM IDR’s will enly be genwrdosl if
tEﬂFlDMhidpﬁﬂueﬂly béed put iare the madback muda with e prisr IOP

6 - IOP EF witth o pariity error. The micropracessor will aot perform say
processicig aa s EF with so ssmupiswd parity ¢ 000

7. IOP cutput with a parity error. The microprocessor will process cutputs
with parity errors_except when the previous EF also bad a parity error.

The microprocasssr exscutive will continue @ scan through the use of the scan hardware
aftar processing asy of the above mentioned processing tasks. The executive will
remain In a mode ® accept EF's and output from the IOP while performing the procsssing
of curreat EF’s and outputs.

32282 Data Procassing = Thix ssctipa consists of two migor divisieam Radar
Coerlitraite ta Display Coardinaite Cobvérsléa o ad Veawr Scizsoring. The camputistion
tasks are determitnel by decding of the EF andl F-Wowd cOnMands from the IOP
by &a Input/Output Precwssing Sextioa, Based 0a the low iridenae of variation of
thar 2éngw dad] O~ somse of thin campurtpdenal- teme s PSR Juripg despig
vix ribe< 20 FProfemxing Sendom

L Display Coniiasme Divisiam All mder 8 disglh7 coordimiie coavemiiaas
uithroskly are routed through this arfwh. If the conmwrafon Indicates an
affzfreen rvruly tha norpracss bit (NP bit 221, winate ®  pplicsbb, ik sés
fn the simtiand F~wol prion » wheafer @ the Display Buffer mrdmmal
Tia followiag formuing arm utliizwdis

xd =_(R=X) Xp) 512

e 0 R e B

vd 4_([R=Xsn) - ¥n) 512
R

where

R = raage or radlus of display scope in NM.
X0, Yo = scope X, Y offfset In NM.

Xd, Yd = resultant display coordinates.

0= Yip o radar peint caspdinate .

2 VeanmerStissing: Allvwetons immdan crordinatisyunmn processed iy thib
portion t deteatmine

8l If commpleme vecter s offf-saxwmn, trest u pe-procass aad troasfer
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RBM + IOM PAR Eprr

OM RAM Par Err

IOM PROM Par Err

10P - 10M EF PAR Erd

10P - IOM OD Par Err

Micro Err - lllegal Scan Value

Format Err = Sea bite 11,12,13,34

Spare

CIM Not Unkadsd (bits 18 * 20 not losded)
| Keyboard Err ' '

.lllopl EF

llisgel DB

Lilegal

MT

llbogsl cc .

Ef Wood Ipm 0 (IOM Err)

1 « Diag Err

Et Stotur Word ront to 1OP

Fijure 3.2.62-7, Estermal lnterrupt Formot IOM Error (paga 1 of 2)
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——

6Z-0T

Speme

PUPL pohahRrpshsh4hapap

) IOM » RBM PAR Err

RBM Mom Per Bre

DB _Not Ramponding i

. Spare

‘ 86 Hi Err

VG Card | Err

VO Card 2 Err

 V@Q card 3 Err

N Qsed 4 Err

Veetor End Tort Err

Spare

| 4K Mamory

KB »

El word Typs I (RBM Err)

1 - Disg Evr

Spare

Zaros

El Status Word Semt to 10P

Flgure 3.2.6.2-7, External Interrmpt Format = RBM Error (page 2 ef 2)
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) IOM » RBM PAR Err

RBM Mom Per Bre

DB Not Rimpending *

: Spare

‘ 86 Hi Err

VG Card | Err

VO Card 2 Err

 V@Q card 3 Err

NOQaed 4 Err

Veetor End Tort Err

Spare

| 4K Mamory

KB »

Et Word Typo 1 (RBM Err)

1 - Disg Evr

Spare

Zaros

El Status Word Semt to 10P

Flgure 3.2.6.2-7, External Interrmpt Format = RBM Error (page 2 ef 2)
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326244 Dual IOM [nwrfacs =~ The IOM interface includes a 32-bit output register
for EF's and data from the IOM, a 32-bit input register for El’s and data @ the
IOM and a dual bus Interface with logic for establishing contrel by cne IOM at a
m I v

3282465 VGAC Intarface = The VGAC interface Includes s 32-bit bus for EF’s
and data w the VGAC, a 30-bit bus for diagnostic data from the VGAC and other
status and control signals.

R2KIAS Soyih s’ - The onss megixer captwmis and koldg o 00 lnifatzatan
for triasminia to the [OM. The suttus register Imclades bits for IOM ke
parfty uroék) memuay perity enmer and bits for VCAC e rotl.

3.2.6.2.6.7 Operational Descripden -

SN Z7) Refitesh Moda = The REM &tprss disninct data biklx linked: by 8 buffer
o muOsaN 1 sddress flia 6P sregkh

Each data block consists of one P stack word, a variable aumber of data words and

‘as end of sublist redundant ¥ word (EOS). the data words must be stored In sequental
memory addresses. The EOS word is the last data word. The P stack word may be
anywhere {n mamory. The P stack waord contains the starting address of the data
block and the address of the next P smack word. After the REM detacts and transfers
the EOS word, It reads the saxt P stack word and begins trarnsferring the next data
biock. The last P stack word must reference the first P stack word ® provide a
continuous circular data bufTer.

The RBM mainming curreat refresh data address (SD register) and transfers data
t <he VCAC on requass The RBM also saves the next P stack address (P register)
for vxe when the ECS word Iy detacted Indicating end of a data block. Refresh mode
i5 contslled by EF froem tte IOM. The set refresh EF (EF-5 with bit 23 clear) causes
r:Uresih  begin at the P swck word specified in the lower 13 bits of the EF word.
The initial P stack word will specify the starting dara word address and the next
P stack word. the clear refresh ET (EF-5 with bit 23 set} will terminate refresh
eande.
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AdireG
"Wexe Dan Addrss Next P. '
Pl . P3
P2 : | 23 Pestadk
P3 A P2
A
Refresh
2?10 Dema Black A | Memory
(ECS) |
B
o210 DéaBibek®
(ECS) |
c l faa faa 3het e
. (Eos) |

Qudar of refradin Data Bibdk B} Baza Block A, Data Bleck C

Exampie: Refresh Memory Crganiration

32625672 Update Mode = The JOM May load refresh data and P stack words inw
RBM using the update mode of eperation. Each output data word tracsferred to the
REM will be stored In memory at the address held in the RBM SPS register. The
SPS register is locremeamd after each data word Is received and stred. The SPS
registar may be lnitfalized and madified by EF command from the IOM. The Set Updamw
Address EF (EF-3) loads a aew 13 bit address into the SPS register.

31262473 Readback Mode = * Readback mode pruvides a means of tracsfering memory
data back o the [OM for verificatica. Readback mode is initiated by EF from the
IOM. The Set Readback EF (EF-4 with bit 23 cleer) shall cause readback t begia |
at the address specified In the lower 13 bits of the EF word. The RBM shall save
this address !a the SPF regiswer. The RBM shall set the Input Data Request (IDR)
to the [OM for each word ® be transferred. The SPF register shall te {ncremeated
after sach word ls read and transferred. Readback will continue until cleared by
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AdireG
"exe Dan Addrss Next P. 1
Pl . P3
P2 : | 23 Pestadk
P3 A P2
A
Refresh
2?10 Dema Black A | Memory
(ECS) |
B
o210 DéaBibek®
(ECS) |
C l AR faa 3het e
. (Eos) |

Qudar of refradin Data Bibdk B} Dam Block A, Data Bleck C

Exampie: Refresh Memory Crganiration

32625672 Update Mode = The JOM May load refresh data and P stack words inw
RBM using the update mode of eperation. Each output data word tracsferred to the
REM will be stored In memory at the address held in the RBM SPS register. The
SPS register is locremeamd after each data word Is received and stred. The SPS
registar may be lnitfalized and madified by EF command from the IOM. The Set Updamw
Address EF (EF-3) loads a aew 13 bit address into the SPS register.

31262473 Readback Mode = * Readback mode pruvides a means of tracsfering memory
data back o the [OM for verificatica. Readback mode is initiated by EF from the
IOM. The Set Readback EF (EF-4 with bit 23 cleer) shall cause readback t begia |
at the address specified In the lower 13 bits of the EF word. The RBM shall save
this address !a the SPF regiswer. The RBM shall set the Input Data Request (IDR)
to the [OM for each word ® be transferred. The SPF register shall te {ncremeated
after sach word ls read and transferred. Readback will continue until cleared by

10-33



EF-3 SJt Upisw Aditivsx - Tmasfer bits O Graugh 12 to SPS mgister.
EF-4 . Sa/{Clr Rmadback = Trssafiir bitt O through 12 ta SPF fnglkuer.

- bit 23 - If Q initiste readback mode, If | terminate resadback mode.
EF-§ Sed/Clr Reffresh ~ Traoefler bin O thraugh 12 & P register.

bit 23 « If O blittate refiash using sew value of P regikwr, If 1
tusibae refratk

EF-6 . IOM Control -

blt 0 = If 1 (demand control) switch control to IOM that sent the
EFT and mastar clear the RBM. If O (release control) switch contral
m the JOM that did not send the EF and master clear the REM. This
EF may be averriddea by front panel coatrol switch.

EF-7 Not Used.
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ohaR7hapshapabapiholiohafi7hsfisjt4liaji2h1 pojo

716]514]3]2]1]0]

01 B
U

PL

Spare

RBM-10M Par orf

RBM Mam Par Err

 Spinta

L Spurs

65 Ha Err

V@& Card 1 Err

Q Card 2 Err

VG Card 3 Err

VG Card 4 Err

Vector End Tort

Spars

Hpirs

Spars

4K Refrash Memany

tnir Rag bita 14-0

Et Statma word Sent to 1OM

i

Figure 3.2.6.2-10. RBM Ststus Word Fermat




32627 Vector Cetaramr and contral (VGAC) - The VGAC is made up of four basic
sctons. The RBM Interfacs, the procesxing secton, the sutput section, and the diagnostic
sectloa. Swe the block dlagram oa Flgure 3.2.6.2-11 and 3.2.62-12.

10-39



32627 Vector Cetaramr and contral (VGAC) - The VGAC is made up of four basic
sctons. The RBM Interfacs, the procesxing secton, the sutput section, and the diagnostic
sectloa. Swe the block dlagram oa Flgure 3.2.6.2-11 and 3.2.62-12.
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£v-0T1

29 28 |27 [26]26114 [23]22421 [200ji0q1a {12 [1a pibi4 Ju3]12 J1) [10)9 |8 [2 ke j6 |43 |21 0@

Net Usad

[ Stop Condiitions .

Disgnonlie Word Select

Enabla Lord Stop

Ensble Lord Selsct

KEnablla Start CLK

MCL VWGAC

EF Werd Number

Flgurs X2.6.2-13. VBDAC EF-0 Format




Bizs 12-14 control the dlagnostc multiplexer which selects diagnostc data @ be sent ‘
back ©w the RBM. From the VGAC (only loaded If bit 16 iz set)

14 13 12 Diagnestic word number

dOOT 0

0O 0 1 1

0 1 0 2

01 1 3

1 00O 4

1 0 1 5

110 6 ‘
1 11 7

Contants of esch dlagnocstic word will be defined at a later date.

Btz IS Enables the loading of conditional stop dits O-1l.
Bit 16 Enables the loading of diagnostic select bits 12-14. ‘
Bit 17 Sarws VGAC CLK. |

Biz 18 Master clear VGAC.

Bis 19-26 Unused.
Bits 27-29 EF Word C
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Bizs 12-14 control the dlagnostc multiplexer which selects diagnostc data @ be sent ‘
back ©w the RBM. From the VGAC (only loaded If bit 16 iz set)

14 13 12 Dlagnestic word number
0

= = = =~ O O O O
-~ O B O Fr O » o
9O 0O A WO N =

0
1
1
0
0
1
1

Cantantx of each dixgrosdic wued will be deflrost at o later dare.

Bit 15 Easbles the losiing Of conditional mop 5irs 2-11.
Bit L6 Easlilan the bading of disgnescic selec bits 12-14. ‘
Bit if Suézu VGAC CuX.

Bit 18 Master clear VGAG

Bizs 19-28 Uadsed
Bits 27-29 EF Word 2

10-44 ‘
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89-01

F-Word
PD=Word
W D-Word

29 paprpspspapap2piholiolish7fishsh4phafizitholoja]72]e]sf4]3]2]2
0S] MT JINTENhp DATA 1t
00 ]  Y-Caord (DSPL) /7711 |0 0]  X-Coord (DSPL) 111/

CHAR 31 | CHAR »2 CHAR 83 | CHAR #4

| CHAR »8

Figure 3.2.6.2-1A. Oanwpsl Word Formrtr




ID627.12 ReftushsDela < Refrash dara ie requeand by the VCAC and tresséired
updl raceiving as stkmmnolddge fram che RBEM. Th2we word focmats are sosypiad
by the VOAL.

F-Naeed

The gensral format for an F-word is shown in Flgure 3.2.6.2-15.

Bies 0-5 77g always decotes F-word
Bizs 6-21 Data dependant on message type
Btt 22 : No process bit. VGAC will ignore all following data uanil

8 oew F-word iz detectad. '
Bles 23-25 Deflne Intensity of data w be displayed.

25 24 23 Iateasity cangary of diéa

300 Liziited duta bieck and hfstory (PVD 0)
oarl Radar aad omaditall (PVD 4)

0 1@ Weather (PVD 2

0t ¢t Not used (PVD 6)

0L@ o Not ussdd (PVD 1)

i Ou Targers and full daxa bidzis =l mlbalar dam
(VD 5)

10 Map(P¥D33
11t Not used (FWD ™)

Bl 26-28 Message type (see section 325275 for detailed d;s:ripﬁnn
- of message types)

28 27 26

00O No bpesition
oaln Radier data block
0 L@ Sixgle symbei

011t Miudiple Gpnbd
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22427.112 RetfushsDsta - Refresh data le requesnd by the VCAC and treasérnd
upof racsivbg az ackrmvolddge fraim ctha REM. Thowe word focmats are swoppad
by the VWOAL.
F-Waed

The gensral format for an F-word is shown in Flgure 3.2.6.2-15.

Bies 0-5 77g always decotes F-word
Bizs 6-21 Data dependant on message type
Btt 22 : No procass bit. VGAC wlill ignore all fol]nwing data untdil

8 oew F-word iz detectad.
Bles 23-25 Deflne Intensity of data w be displayed.
25 24 23 [akeaaiity exugexty of dia
300 Limited data bieck and hfsmary (PVD 0)
o011 Radar aad tmackall (VYD 4)
0 1@ Waather (VD 2)
Ottt Not used (VD 6)
LO®O Not uest (WD 13

i ©u Targeos and full dea bidcls s alddlar dam
(VD 5)

10 Map(P¥D33
111 Not used (PWDm

Bl 26-28 Message type (see section 325275 for detailed d;s:ripﬁnn
- of message types)

28 27 26
000 No bpesition
oan Radar data block
0 L@ Sixgle symbei

011t Miudiple Gpnbd

10-49



¥, . Veetst end testerror
Cami! arrer
- Card 2 error
Canl 3 arrer
Card 4 error
On the occurancs of any of these conditions an iaterrupt is seat to the RBM.

32.£62.72 Processing Section ~ This section processes all data and prepares it for
presantation w the curput section. A flemware controller (chain controller Figure
32.62-12) cantrals two hardwired procassing chains (position processing chain = character
processing chaln Figure 3.2.6.2-12). ‘

3262721 Chain coatroller = Tis chaln controller consists of a sequencer, a control
PROM, and control logic. Whea an F~wurd is detacted !n the data registar, all chains
are initialized and the F-word iz stored in the controller. The sequencer thea jumps
ta & location In the PROM which Is determined by the F-word. As the sequencer
ssquences through coatrol PROM, succsstive {nstructions are loaded intn the instruction
register. Thess lnstructions along with stored F-word and EF word data determine
which processing chains should be activated and what data should be gated Into the
chains, A requast i3 sent ™ the [/O contrul section when additicnal dara is required
for processing. Az ackmowledge s recaived by the chain coatroiler when data is available
in the {aput buffer. A resdy signal is heid to the output section whegever processed
data is available.

3.2.62.7.22 Position Processing Chain = This s a two function, hardwired sequential
processing chain. On major position moves, it computes the distance moved from
the old position to the new pesition. A count is then detsrmined which corresponds
t the time necessary for the PVD to make the move. (2.1us+S5D for D greatsr
than 0.3 lnches) For vectors the chain computes the distance moved as with major
position moves, This distancs is then used ™ calculate the aumber of strokes necemmary
o draw the vector, a (brite] 1S us/ia or (dim) .30 in/us vector. It also computes
the AX and AY values for each stroks. The chain is stopped with the data "unzil
the sutput sectisa accepss lt. Aftar the dam is traansferred, the chain becomes available

again.

3.2.6.2.7.2.3 Character Processing Chain - This chain determines a count which
corresponds  the time necassary for the PVD w® paint the character (Figure 12.62-16).
Noadisplayabls characters are decoded and appropriate action taken., The chain swps
and holds the count undl the surput section accepts it After the dama is transferred,
the chain becomes avallable aguia.
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E-Bit| PVD Symbisil | Paint Tima | b-H1k| PVDOSymbsl | Psiat Tima
Detal B I uS - | O2ad Ia &
Code Code
SML LRG SML LRG
QD | SPACE — = | % |- (minus) 18 33
L A a3 6l | 4 |/ (siashd 45 87
2 |8 42 &l | @ |s 33 63
3 e 30 87 | 43 |T ap 57
4 |p 33 63 | &4 |U a5 69
s |E s 87 | a8 |V a5 69
6 |F a3 61 | 46 (W 57 111
7 le a3 6l | 47 | X 45 8.7,
10 |& 2 &1 | %0 |y 48 93
[T B¢ a0 s7 | 8 |Z 57 114
12 |o 29 75 | 523 3.0 57
13 | e tdon) s 09 | 53 |BLINKRESUE (- -
14 |Rectangle (m) |26 65 | 34 |§ FlddsarwR |36 69
1S |Rectangie (flaz) j3C 57 | 85 || 24 45
16 | (plus) S1 99 | s |NOCP - -
17 | Escape -— §7 |3 45 8.7
20 |Carriage Reura |— — [ 60 [0 w2 a1
A |3 124 45 | 61 |1 1.8 33
2 |K 42 a1 | 62 |2 39 75
23 |L a0 57 | 83 |3 a9 715
24 | M lesa 93 | 84 |4 5 69
B |N 23 75 |65 |8 a3 63
26 |o a3 63 | & |6 6 69
2?7 |P a3 63 |67 |7 27 51
B |Q 42 &l 7 |8 42 &l
31 |R 9 75 | n |e 33 63
22 ~x 27 81 |7 |68 a3 63
33 I (Arrow down) |36 &9 | 73 |T(Aeraw ) (356 69
34 | A (Accead) 1.8 23 |74 |8 w8 93
3 |r ' 21 -39 |78 | 5 8.7
36 |= s7 11| 7 |8 % 45 87
37 X 36 69 | tr | BRUEGAL - -

Pigure 32568116 Disphiy Chamcter agd Conttdl CEs
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3248273 Output S«:t!nn = The output section is responsible for taking procassed .
dan and transmitting It to the Plan View Display (PVD) It haadles the timing for
all data sent @ the PVD.

31262731 Qurput Chalan Contruller - The sutput chain controller consists of a flrst
done priority sslactor, and contrel logic. Whea a processing chaln has data available
the coatroller initiates the appropriate cutput chain, Other output chains are locked
out undl the Inittated chain completas. The ordsr in which procsssing chains become
avallable with data is stored by the conrroller. Output chains are initiated in the
same order that processing chains flnish. When data from the processing section
Is loaded (am the cutput sectico, the ready line from the processing secton is cleared.

3.262.7.32 Output Chailns = There are four hardwired sutput chains, .The outpur
major position chain accepts major positon coordinaws and count data from the position
processing chaln. It lsads the cutput register w the PVD with the coordinates and
times out.

Tha cutput vector chain accepis AX, and AY stroke size, number of strokes, and end
point coordinates from the position processing chain. It then increments the sutput
registar 5 the PVD ever7 X00ns until the vector iz painwed. To prevent hooks and
bright spots, the vecwr !s blanksd, backed up twe strokss whea starting and allowed
™ overrun the ead poin: by twe strokss whea flnishing. On every vectr, the actual
endpaint Is compared with the expectad esdpoint. A noncompare causes an lnwerrupt
™ be sant to the [OM via the REM.

mmwmmm&mwmmszmaw
processing chain. It lcads the eutput register to the PVD with the character code
and status information. [t the times out on ths character paint time csuat

The Intensity catagery chaln compares the previcus intensity catagory with that of
the next chailn to be starwed. [f the catagory changes, a status word is loaded inw
the cutput register o the PVL. The status word contains the new intnsity catgery
to be used.

3.262.7.4 Diagnostic Section = The dlagnostic section enables a diagnostic program
in the [OM t check out the VGAC. EF word O contruis the operation of the diagnostic
section. The diagnostic contral may swmp the VGAC master clock on cne of 12 possible
preset dlagnostc stop coaditions, Elght 30 bit words (240 bits) of dlagnestic data
can be sent back w the JIOM via the REM. The diagnostic data is selected from key
registers and contrel signais t Isolats most errors ® a single card. - The VGAC clock
is thes enabled to restart and data processing is restarted where the stop occured.

328275 Output Messxgy Formens = Radar Dewx Bleck tunutat of 8 track sphidél
gdnpﬂdoa'in&thﬁaSW:. thea S t3b das. A rader data block consiats

- 1 F~Wed’
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3248273 Output S«:t!nn = The output section is responsible for taking procassed .
dan and transmitting It to the Plan View Display (PVD) It haadles the timing for
all data sent @ the PVD.

31262731 Qurput Chalan Contruller - The sutput chain controller consists of a flrst
done priority sslactor, and contrel logic. Whea a processing chaln has data available
the coatroller initiates the appropriate cutput chain, Other output chains are locked
out undl the Inittated chain completas. The ordsr in which procsssing chains become
avallable with data is stored by the conrroller. Output chains are initiated in the
same order that processing chains flnish. When data from the processing section
Is loaded (am the cutput sectico, the ready line from the processing secton is cleared.

3.262.7.32 Output Chailns = There are four hardwired sutput chains, .The outpur
major position chain accepts major positon coordinaws and count data from the position
processing chaln. It lsads the cutput register w the PVD with the coordinates and
times out.

Tha cutput vector chain accepis AX, and AY stroke size, number of strokes, and end
point coordinates from the position processing chain. It then increments the sutput
registar 5 the PVD ever7 X00ns until the vector iz painwed. To prevent hooks and
bright spots, the vecwr !s blanksd, backed up twe strokss whea starting and allowed
™ overrun the ead poin: by twe strokss whea flnishing. On every vectr, the actual
endpaint Is compared with the expectad esdpoint. A noncompare causes an lnwerrupt
™ be sant to the [OM via the REM.

mmwmmm&mwmmszmaw
processing chain. It lcads the eutput register to the PVD with the character code
and status information. [t the times out on ths character paint time csuat

The Intensity catagery chaln compares the previcus intensity catagory with that of
the next chailn to be starwed. [f the catagory changes, a status word is loaded inw
the cutput register o the PVL. The status word contains the new intnsity catgery
to be used.

3.262.7.4 Diagnostic Section = The dlagnostic section enables a diagnostic program
in the [OM t check out the VGAC. EF word O contruis the operation of the diagnostic
section. The diagnostic contral may swmp the VGAC master clock on cne of 12 possible
preset dlagnostc stop coaditions, Elght 30 bit words (240 bits) of dlagnestic data
can be sent back w the JIOM via the REM. The diagnostic data is selected from key
registers and contrel signais t Isolats most errors ® a single card. - The VGAC clock
is thes enabled to restart and data processing is restarted where the stop occured.

A28QT85 output Message Formats = Radar Denx Black tonsist of § track spabél
gdnpuldoa'in&thﬂaSﬂﬂar,thuSﬁbha.Arsd&‘aabhckm

- 1 F~Wed’
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Bit 22 . NP = No Prsuoess 7WCAC will 8ot displ8y d8ts.
Biry 23€25116 Inkensity of the ® ath block.

Bz 2662%MT = Mestage typs # 001

Bit 29 =0

AS Ma®R cd (Th) found afaiwre withia tha clwrsclie pardon of the data bk,
dachies ti8 © (of the dama bbbkt

Tabular Message Format (see Figure 3242-178) The tabular data message is similar
to the radar data block format Tabular data messages consist of:

1 Feword

1 Pp-werd

*N" W words
All daca in the data charactar portion of the format are processed ag charactars uadl
;td‘:::?- (17a) is foucs ar undl a 77g codn. is found 1a bits 0-5 (Indicatdng a new

Tabular Data Message F-word Deflnitions:

Bies 0-5 All 1’s (ladicates F-word)

Bim 6-11 Uluived

Bit 12 SSitse

Bit 13 Unied

Bit 14 Uaused * .

Bit 519 Udtiveed

Bit 20 Hl-staivting blink

Bit 21 Uiused

Bit 22 NP » no process hit
- Bits 23-25 ., | -[dlivck tnowresity

Bies 26-28 Message type = OCL

LO-55



Bit 29

ES -0 -

L

Shais Symiiol sad (EQD/SOD) farmsss arm shown fa Figures 3.2432K8,-19.
F-Word Fisld Deftnitions:

Bt 0-5
Bies 6-L1
Btt 12

Bit 13
Bic 14
Bizs £5+18
Bit 19
Bit 20
Bit 21

Bit 32
Birs 23-28
Biw 26-28
Bit 29

077g (indicates F-word)

Symbol ™ be displayed

S - Slzes

0 = gmall

1 = large

BL - character blink

Unused

Uncsed

BO - beacen oaly (over write symbol with a “/° symbal)
Unused

EOD bit (end of display bit) should be set equal w zero for single
symbol data ‘

NP = no process bit
I-inmcsity

MT Message type = 010
ECS =0

The end of display message is a special format formed from a single symbol word.
This message (sse Figure 32.562-19) must eccur once per refresh. It is used ® kny
the 55 Hz cycie aad to pesitioa the beam at the center of the scope (thus, turning
off the deflection amplifiers) during times whea no data is to be displayed.

Multiple Symbal Farmat (see Figure 32.62-20.) This message format is a variable
length format, dependent on the number of symbols t be displayed (1 ™ S). Each
character t 0o displayed will be displayed at the Intensity specified; however, each
character will have separata:

= coordinates

10~56



Bit 29

EGS-Ofl.

Strg iy Symitol asd (EIID/SOD) farmmas ar m shown fa Figures 3.2/83-408,-10%.
F-Word Flakd Definitions:

Bixs 0-5
Buan §-11
Btt 12

Bit 13
Bic 14
Bizs 5418
Bt 19
Btk 20
Bit 21

Bit %2
Bt 23-25
Biwxs 26-28
Bit 29

077g (indicates F-word)

Symbol ™ be displayed

S - Slzes

0 = gmall

1 = large

BL - character blink

Unused

Uncsed

BO - beacen oaly (over write symbol with a “/° symbal)
Unused

EOD bit (end of display bit) should be set equal w zero for single
symbol data ‘

NP = no process bit
I-inmcsity

MT Message type = 010
ECS =0

The end of display message is a special format formed from a single symbol word.
This message (sse Figure 32.562-19) must eccur once per refresh. It is used ® kny
the 55 Hz cycie aad to pesitioa the beam at the center of the scope (thus, turning
off the deflection amplifiers) during times whea no data is to be displayed.

Multiple Symbal Farmat (see Figure 32.62-20.) This message format is a variable
length format, dependent on the number of symbols t be displayed (1 ™ S). Each
character t 0o displayed will be displayed at the Intensity specified; however, each
character will have separata:

= coordinates

10~56



Bix 13
Btk 14

- Bit LS
Bz L&
btk 17-18]

Blt 19
‘Bit20

Bir 2L
Bits 23-25
Biks 26- 28
Bit 29

O« Sakihia

Bl ~Cdtatiicair bink

Noz usel

P2-LptspblyoSitiraated! £xexothitnm tr- 22
Pl - display charactar at coordinate sl
VT = Vecmr Type

C0 = blank wectar

Ol = solld vecwr

10 = shart dash vector

11 = lonz dash vector

BV- 41 ibl1gik neamsr

Nat ussd

T - taz vecarbic should be aqual ta O for vieror &R
L - Esvensicy

MT Message type = 100

ECS = 0

Lo-58




65-0T

F-Word

Pp-Ward
Wa vt

Wajy- Werd

ohap7bshskaRaR2kiRohioishirfishsfiafiai2iifio]9 Jaf2 (s [6]413]2]1]0
E| MT 1 [N|L|B|B|F] LD S TRACK F-WORD

0 p|pjL]o SYMBOL '

s B

ofL L1 1111 1 1 1)1

COORDINATE WORD

CHAR1 | cHaR2 | cHAR3 | cCcHAR4 | CHARS
’ ®
[ ] .
0
| cARnN-A | cHAR 202 | CHARM-Y | CHARM | EscAPE ¢ ]

o Eacups msy be any of rho flvs clmracters.

Figure 3.2,6.2-17A, Data Block Massage Format (VOAC)



65-0T

F-Word

Pp-Ward
WB - \Word

WBN- Wetd

ohap7bshskaRaR2kiRohioishirfishsfiafiai2iifio]9 Jaf2 (s [6]413]2]1]0
E| MT 1 [N|L|B|B|F] LD S TRACK F-WORD

0 p|pjL]o SYMBOL '

s B

ofL L1 1111 1 1 1)1

COORDINATE WORD

CHAR I |

ciaR2 | cHAR3 | cCHAR4 | CHARS

0

CHARM-3 | C H AR 2.5 | CHARM-1 | CHARWM

| EscaPE ¢ |

o Eeacupe msy bs any of rho fivs chatscters.

Figute 3.2,6.2-17A, Data Block Merea3® Format (WAC)



19-0T

F=~Nbard

P-Word (PD)

F-Weérd

P-Word

b9 287 hs 21koliohahi7fishsh4)iafia] 1fiojo{a]2]lelsl4]al2]1]o
E| MT NlE|N|B|UNUSED |C|B SYMBOL F-WORD
0 plojulr L ‘

s pj |° :
olo 1 O 1111111111111 [ T T I
COORDINATE WORD

Figuite 3,2.6.2-18. Singls Symbol (VGAC)
ohak7hs ikoliofisfi7lislsiafisi2iifiolo [e[7 16 | sl [l T ilo
E| MT N|E UNUSED |B SYMBOL F-WORD
ol - Plo L
s D
ojo t olo 0 ajoj1 //////7////10]0j0 O 0 0 O Ol h 4 b1}
001000000 0000001000000 O0O00O00O0O0O

Flgura 3.2.6.2-19. EQGD/SOD (Syppehal Fotmrt) (VGAC)




19-0T

F=~Nbard

P-Word (PD)

F-Weérd

P-Word

b9 287 hs 21koliohahi7fishsh4)iafia] 1fiojo{a]2]lelsl4]al2]1]o
E| MT NlE|N|B|UNUSED |C|B SYMBOL F-WORD
0 plojulr L ‘

s pj |° :
olo 1 O 1111111111111 I T I
COORDINATE WORD

Flgure 3.262-18. Singls Symbol (VGAC)
ohak7hs ikoliofisfi7lislsiafisi2iifiolo [e[7 16 | sl [l T ilo
E| MT N|E UNUSED |B SYMBOL F-WORD
ol - Plo L
s D
ojo t olo 0 ajoj1 //////7////10]0j0 O 0 0 O Ol h 4 b1}
001000000 0000001000000 O0O00O00O0O0O

Flgura 3.2.6.2-19. EGD/SOD (Syppehal Fotmrt) (VGAC)
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32563 Intarface Requirementy =

32431 IBAG/IOP Interface - The IBAG/IOP Inwmrface will provide for Input/Cutpur
(1/0) w 4 (four) mparatme and Independsnt IBAG channeis (A,B,C and D). Damn, sutus
and commind werds will be transferred between the IBAG channel and the 10P by
32 (thircy-cwo) bit (lncluding 2 [twe] parity) parallel data channels meeting the
requirements specified ln SB 10205,

32532 IBAG/PVD Interface = The IBAG/PVD Intarface will ransfer the X, Y
pesitian data, charactar codes, and contrul Information ® the PVD. The IBAG will
provide an (ntarface for up ® 6 (six) PVD’s at a cable langth of 300 (three hundred)
feet each. This Interfacs will meet the requirements defined for the PVD in FA-7912
maintenance manual for the PVD.

32433 PVD Control = The IBAG will provide control information for the correct
{dentification and display of data seat w the PVD. This control information will
be transferred via 4 (four] twistsd pair lines. One line provides the clock far PVD
syachronizption and the other 3 {three) combine ™ permit specification of 3 (eight)
PVD sarms critaria necasmary © display the transferrwd dam and characwmr information.
The [BAG/PVD laterfacs 'ines are shown in Figure 3.2.6.3-1.

22632 [Damcead Clratterddern@dan= ThSpe8itkodatmeaster | lineb Serevn
?m&ﬁgngwgfﬁ(wmmmw(&m)
ar X a or Y. dioping iz It will b8 required to muid

characrar ditd #ad conitrall 68 these pesition data lifEe Pl

. 32634 R Contrals - The [BAC will prowiis centmiliinfocmation for the proper

idinedficaden of &a seat m tha R Conesil logjic It wlll dl® pronifle for input data
st from thy R Cantroiz m prtdida Satss, Cinstie Conpaam, and KaybocHTretiizil
{aformancitems. This lafgrmacica will bé traasfumesl over 5 (five) twisted pair lizes.
S Figury 328341 |

lo-&4



32563 Intarface Requirementy =

32431 IBAG/IOP Interface - The IBAG/IOP Inwmrface will provide for Input/Cutpur
(1/0) w 4 (four) mparatme and Independsnt IBAG channeis (A,B,C and D). Damn, sutus
and commind werds will be transferred between the IBAG channel and the 10P by
32 (thircy-cwo) bit (lncluding 2 [twe] parity) parallel data channels meeting the
requirements specified ln SB 10205,

32532 IBAG/PVD Interface = The IBAG/PVD Intarface will ransfer the X, Y
pesitian data, charactar codes, and contrul Information ® the PVD. The IBAG will
provide an (ntarface for up ® 6 (six) PVD’s at a cable langth of 300 (three hundred)
feet each. This Interfacs will meet the requirements defined for the PVD in FA-7912
maintenance manual for the PVD.

2633 PVD Cduttmil= The IBAG will prowide control iaformatica for the canreck
dandfiectan aad display Of data seot ™ the PVD. This comtrel Infnmation will
by tmasfermel vix 4 (four] silstel pélle Bavi Qtid lre provddes thé Elsck fax PVD
syachronizption and the other 3 {three) combine ™ permit specification of 3 (eight)
PVD sarms critaria necasmary © display the transferrwd dam and characwmr information.
The [BAG/PVD laterfacs 'ines are shown in Figure 3.2.6.3-1.

326340 Deaaad Claratat difermstan= ThSpedtiioaih at nrinster| linek Sutueen
tis IRAG sz tia PVD will consist Of 26 (twennip~six) tiiscel mir lines, 13 (Wikaern)

for X pexitoaiag da &xd 13 far Y pexitioping ddzm It will b8 raquired to muitpléx
character ditS and coatrel 89 these posgition data linés

. RARATICHtrels - The IBAG will proviis coatmil tdfformadion for th® prop?
idedficadon of &a seat to the R Conerel logis It will disd proddst for input data
rot frem thy R Caxarois m prdda Swtus, Comsiie Constanws, and Keybesifd/icickiall
Saxfbrovidon.. TThis laformacioa will bé truasffumesl 6ver 5 (flve) twismed pair llaes.
S Figury 326811 |
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95-0T

sox  [AMAMAMANARANARARARARARARARARRARARARARRANL
me, [0 - jﬂn'n

Rkl o m _m

n _
— | —f j—3 —:i—o-u
—

SELECT —

fo——— ) ety . N | (¥ ] }.- 49
POLL FOR KEYROARD POLL FOR CONSTANT SELECY
THRER
PLSE -’lﬂn 4 ‘W‘ ¢ n.".n.
I ) . } B -
. L e ———— ]

i B nn on_nn_ =nn=un_nn_,._m1_

a1l N, A n n, .n I
s }o—)l—o’o—“-o'o—-’.—ol
COMPONITR

DEpoanT bt St S

muunsm‘ql_mgtuugmﬂ:fmn

Fiywrs 3.2,6.3-2, R - Contrals Sync Digntim



95-0T

sox  [AMAMAMANARANARARARARARARARARRARARARARRANL
me, [0 - jﬂn'n

Rkl o m _m

n _
— | —f j—3 —:i—o-u
—

SELECT —

fo——— ) ety . N | (¥ ] }.- 49
POLL FOR KEYROARD POLL FOR CONSTANT SELECY
THRER
PLSE -’lﬂn 4 ‘W‘ ¢ n.".n.
I ) . } B -
. L e ———— ]

i B nn on_nn_ =nn=un_nn_,._m1_

a1l N, A n n, .n I
s }o—)l—o’o—“-o'o—-’.—ol
COMPONITR

DEpoanT bt St S

muunsm‘ql_mgtuugmﬂ:fmn

Fiywrs 3.2,6.3-2, R - Contrals Sync Digntim



[Plof1]2]3(4]5]6]7]
Cade
01l Keyboard
10 Quick Actisn
11 Command

i
Figure 3.2.6.3-3. Kayboard Input Byte

tplol1lafslals]e]7]
AX
AX Sign Bit

AY
AY Slgn Bit

Figure 3.2.53-4. Trackball Input Byts

s|6|7]

Controller=Declared
Concole
Fallure

LOC Prime
| Spare

PVD Parity Error
Console Overtemp

Flgure 3.2.6.3-5. Display Constants Byt 1
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lefo

4151617

[ Fleid Select S1
Flald Select S2

Flald Select S3

Rinld Selbat S4

Rigid Seléer SS

Fleld Se3set S6

Fleld Select S7

Fleld Select S8

Figure 3.2.6.3-6. D!splay Constants Byt 2

Plali1]2]3

4/5(6|7]

Range Switch

History Switch

2are

Figare 12.6.3~7, Display Constants Byt 3

iefof1f{213f4islelv}
' Veztor Length
Zero

Leader Length

| Zeco

Figure 3.2.6.3-8. Display Tonstants Byte ¢
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lefo

4151617

[ Fleid Select S1
Flald Select S2

Flald Select S3

Rinld Selbat S4

Rigid Seléer SS

Fleld S&l&ck S6

Fleld Select S7

Fleld Select S8

Figure 3.2.6.3-6. D!splay Constants Byt 2

Plali1]2]3

4/5(6|7]

Range Switch

History Switch

2are

Figare 12.6.3~7, Display Constants Byt 3

iefof1f{213f4islelv}
' Veztor Length
Zero

Leader Length

| Zeco

Figure 3.2.6.3-8. Display Tonstants Byte ¢
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21 415(67]
Display Filter
S21
[ Display Fllter S22
Dieplay Filter S23
Display Filter S24

Display Flltar S25

Dizplay Fillter S26

Display Filter S27

Display Fllter S28

Flgure 3.2.63-12. D!splay Csagtants Byte 8

Pjolt]2f3las]
¢} Chime | = Bell
Chime 2 -~ Ala~m
Training Light

C.ear Interlock

Bigi?9 32A5&3-13, Keyboaird Status W@l’dE a
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o
-
N
(%]
o=
"

LP

QlL Parity Error

Message Waiting

Busy

Illegal Entry

Figure 3.2.56.3-14. Kaybcard Status Word 2

e
[ 8]
W

Ip]o 45|
110 Radar

Rﬂar 2

Radar 3

Radar 4

Figure 3.2.6.3-15. Keyboard Status Word 3

[plol1f21314]s]|
IR ERE Strobke 1

Strobe 2

Strabe 3

Strobe 4

Figure 3.2.6.3-16. Keyboard Status Word 4
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o
-
N
(%]
o=
"

LP

QlL Parity Error

Message Waiting

Busy

Illegal Entry

Figure 3.2.56.3-14. Kaybcard Status Word 2

e
[ 8]
W

Ip]o 45|
110 Radar

Rﬂar 2

Radar 3

Radar 4

Figure 3.2.6.3-15. Keyboard Status Word 3

[plol1f21314]s]|
IR ERE Strobke 1

Strobe 2

Strabe 3

Strobe 4

Figure 3.2.6.3-16. Keyboard Status Word 4
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p| p{ 24 24 27 24 23 24 ad2d1914131d1914 1313 1{1d 0l 8| 7|6l s| 4] 3 2{1]0
1

quiiijofo o
- Bym 4
Must be Zero
Byte 5
Must be Zers
l Byw 6
Must be Zero
Word Type .

Flgure 3.2.5.3-20. Type 6 laput Word

Plplagadalodadad dasaddied1t1dididddtsdoela7feislafsli2{1l0
[ 1]1|ofolololafaloiolalc HIREE
: Byt 7
Muet be Zaro
Syte 8
Must be Zero
Weed Type

Figane 32280321, Type 7 Ingw: word
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p| p{ 24 24 27 24 23 24 ad2d1914131d1914 1313 1{1d 0l 8| 7|6l s| 4] 3 2{1]0
1

quiiijofo o
- Bym 4
Must be Zero
Byte 5
Must be Zers
l Byw 6
Must be Zero
Word Type .

Flgure 3.2.5.3-20. Type 6 laput Word

Plplagadalodadad dasaddied1t1dididddtsdoela7feislafsli2{1l0
[ 1]1|ofolololafaloiolalc HIREE
: Byt 7
Muet be Zaro
Syte 8
Must be Zero
Weed Type

Figane 32280321, Type 7 Ingw: word
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TABLE 3.2.6.3-1. KEYBOARD DATA BYTE s! (esasinued)

Octal Coda (8-Bits)

Cstpmant

‘D’-"ODN!GUI-&&!MFO“

Qff-Center Preset
Qff-Center Manual
Homs (Trackball)
Esnter (Trackball)
Back Line (Eater)
Skip

Skip Auto
Backspace
Backspace Aute
CR/LF

Clear

CRD ACK

151
153
185
157
160

161
162
143
164
165
166
167

.
&

7
173
174
176
A3
316
312
L

st - 208

s2 - 202

S3 - 203

S4 - 04

| S5 - S —

Tldentificatisa
4 - Keybosrd Charsctacs
* (Sar) Koybessd Characters

Eeybeerd Characters
Eoyhaord Chorscters
Keyboned Chasnsiers
Eeybonrd Characlers
Eayboard Charactars
Kegbaasd Charoslars
Keybsard Chaructars
Kayhansd Characters
Eeyhoard Charastars
Eayhwgd Characiers
Karboasrd Chorsstars
Enyhoard Charactars

i

Ben Lasrasiers
Syowm Fwnres
Contral Panael

Kay!

Trackball
Earbourd Commands
¥apbensd Commands
Koybenrd Usmmands
Keyboasdl Commands
Keyboned Commands
Keyboard Commands
Kevheasrd Commands
Kepkeosd Comeands
Keoyhoerd Commeands
Guizh Antion Contrels
Guiek Action Cemirels
Gulel Aztsa Csatrols
Clulel Actisn Comtrols

Quirk Aesisn Contrels
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TABLE 32.6.3-L XEYBJARD DATA BYTE s} (cuniinund)

Cetal Code (a-émx

10-77

. [dentiflcation Comment
S6 - F13 ' 2086 : Quisk Actlon Coatrols
S7 -~ Fl¢ 27 Quizk Actem Contruls
S3 - F1S8 40 Quizk Action Controls
S9 - Fl168 21 {nlsk Actdon Controls
Si0 - 432 Quisek Agdean Controls
Sil - F9 213 Quiek feotdss Contrels
S12 - Fl10 214 Gulck Aotien Contrels
S13 - Fl1 2158 : Ouwick Acvion Coatrsls
Si4 - F12 216 Oelek Actlen Contrals
S15 - 217 Quizk Axtlen Cantrols
Sl6 - HND off 343 Cutagery Fslsct Keys
SL17 - FLT Dawa 382
S18 - Mulr! Funec, 343
SL9 - F8 384 7 Geluct Keys
320 - 245 » Select Keys
S -~ TRE Sare 368 7 Soloct Keys
S2% - TRE Rapes 367 Seloet Keys
S23 - TRK SUSF a79 sry Selest Keys
824 - TRX Drop FeL v Seleet Keys
S25 - .y w07 Selset Keys
sl - 341 Fuzsdon Keys
2 - 342 P Punetioe Reys
83 - - 343 :
S4 - 344
SS - 345
S§ - 344
S7 - 347 HEED Functisn Keys
S8 - 380 RORD Fuzzten Koys
S9 - 381 RERD Frzetinn Keys
Si0 - 352 RCRI Fupctlen Kays




225.4 Panel Switches and Indicators = A complate set of controls and Indicaters
are provided for both cperating and maintanance personnel. The froat swing out
door of the drawers contains the contral panel that includes those itams necessary
for turaing oa the modules, running programs and for obssrving its aperation. It
mvu-ndfdnnﬂugwﬂmm;mummdhanﬂ:nm
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225.4 Panel Switches and Indicators = A complate set of controls and Indicaters
are provided for both cperating and maintanance personnel. The froat swing out
door of the drawers contains the contral panel that includes those itams necessary
for turaing oa the modules, running programs and for obssrving its aperation. It
mvu-ndfdnnﬂugwﬂmm;mummdhanﬂ:nm
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TEST GO
F 6 AMP (AC)
Mlero Mode (3 Positica
Switch)
Rua (up)

STOP (caater)
STEP (dswn)

Micre Rua (Indlcatar)
Micrs Stop (In.d.lantnri
Master Clr (Switch)

Online/Dlag

Chea EricHls (3 peitiien)

A C
AB CDh
B D

Cantral Indicamt

by the Diag program.

ON LINE MODE - Indicates which DB number iz
{n the discrete regisar.

MASTER CLEAR - Indicates which DB is being tested
by the Bus wst

Indicates the Diag program ran with no errs.

Halds fuse for AC Power ® Logic, lights when fuse
iz blawn

T

The MPC iz exscuting micro-ingtructions in hlgh
spead.

The MPC s not executing micro-instructdons

The MPC will éxacute one ingstruction each time the
switch Is pressed.

mamaumhmmmmm
in high speed.

Lights when MPC is stopped by microinstruction F

alSD =4

Depressing the switch whea the MPC is not In the
ruc modes places the JOM in an initial state.

Oulise -~ the lnstructicns will come from the
operatiomal firmware. Clag - the lnstructions will
come from the dlagnostic firmware

IOP AMC odly cin talk % 1OM
RKIP A/C aolk IOP B/D can talk te IOM
IOP B/D odiy can mik » IOM
A light 1it means A has ceardl
B light It means B haS cemtrel

‘C light lit means C has control

10-80




. D lghe ¢ manns [) hos eantrel
-Jump
- .
i Juzap | vy couser micrsprogrim to executs the
mirre-bravch lastructien.
2 Sumg 9 wn CRUNAG misrosrogram 10 execute the
mlere=h revtlieg,

26.5 Malntenance Fostares » Ths
will esamls polutesnnss ﬁ’wm:fw fore
will bs buils inve the IBAL 25d ms
eor the IO,

78 }'«Mf 2 Aduptar eod Geserstor. JBAG)
% Theow maintensnce features
7 the I0M maintsasnce panel

Off-Uno simiman verificedon will ko o
(BITED iod wicra-dlagooesds f’im g Henlag
will sranle ag officiant Bathas ﬁm’ the disgoestic flrmware,
The prlvery gool of tha w‘*i?’-vi ) sﬁ_{ s Iy eprd fwolatomy hewever, the
flrmware will be o srrustur 5 gubsyster? MoinHAnHSE.

%,

af

32650 Thag Flemwnrg <
by dlignontle switchey !M:W;
be uied = @ﬁl\‘n" wfw*t'

s i seande wer g an eutormade twot Initated

S e gk B ey Thate switches will
wiow {aclude optices to
2lay lafeormadon on the
,d@,amm

eﬂ % (‘Z@H) and Display Module
4 mwt@mﬁ f’m‘ tegtng. In

. zl (,mwai ctons of the IOM,
falrsia. o the Refresh Buffer Memory
3 etk s esaweel Wt and memory data

{De4) mﬂwm
the Display Euﬁw ;
are twwod. I mw\‘ﬁ o the
e ezntrsl aed esd svound dam
section of the OB, foal
weite/road tese.

L}M vzes & fromt end stmulation
Coarrel [apue ssctiva of the ICM

&f‘fh‘?v}"" 5

The Veswe Ceneruter aad O
and card mwwgﬁ“' mm *miv B

The Plan View Cloplay {
flrmware

anle will b ndicwted at the IBAG
wrs will by correlated @ card locatens
Sonlar resise, Oh aveilable indicaters
w card lecations 1n the case of DM

Saadd




. D lghe ¢ manns [) hos eantrel
-Jump
- .
i Juzap | vy couser micrsprogrim to executs the
mirre-bravch lastructien.
2 Sumg 9 wn CRUNAG misrosrogram 10 execute the
mlere=h revtlieg,

26.5 Malntenance Fostares » Ths
will esamls polutesnnss ﬁ’wm:fw fore
will bs buils inve the IBAL 25d ms
eor the IO,

78 }'«Mf 2 Aduptar eod Geserstor. JBAG)
% Theow maintensnce features
7 the I0M maintsasnce panel

Off-Uno simiman verificedon will ko o
(BITED iod wicra-dlagooesds f’im g Henlag
will sranle ag officiant Bathas ﬁm’ the disgoestic flrmware,
The prlvery gool of tha w‘*i?’-vi ) sﬁ_{ s Iy eprd fwolatomy hewever, the
flrmware will be o srrustur 5 gubsyster? MoinHAnHSE.

%,

af

32650 Thag Flemwnrg <
by dlignontle switchey !M:W;
be uied = @ﬁl\‘n" wfw*t'

s i seande wer g an eutormade twot Initated

S e gk B ey Thate switches will
wiow {aclude optices to
2lay lafeormadon on the
,d@,amm

eﬂ % (‘Z@H) and Display Module
4 mwt@mﬁ f’m‘ tegtng. In

. zl (,mwai ctons of the IOM,
falrsia. o the Refresh Buffer Memory
3 etk s esaweel Wt and memory data

{De4) mﬂwm
the Display Euﬁw ;
are twwod. I mw\‘ﬁ o the
e ezntrsl aed esd svound dam
section of the OB, foal
weite/road tese.

L}M vzes & fromt end stmulation
Coarrel [apue ssctiva of the ICM

&f‘fh‘?v}"" 5

The Veswe Ceneruter aad O
and card mwwgﬁ“' mm *miv B

The Plan View Cloplay {
flrmware

anle will b ndicwted at the IBAG
wrs will by correlated @ card locatens
Sonlar resise, Oh aveilable indicaters
w card lecations 1n the case of DM

Saadd




G

oIsSPLAY

SUFFER

CONTROL
TEST

PROCESSOR [NPUT
"o

CHAXNEL, CONTROL

7 A TEST t

PROCESSOR INAUT
AN
CHANKEL CONTROL
§ TEST

' COMSOLE .- -
Iyt
TEST ]

' = = = = — — TESTING FROR TWIS POINT O IS

- DEPENCENT ON THE AVAILABILITY

REFRESH
AY -
SUFFER OF DISPLAY MODULES

mENORY
YEST
[

oISPLAY <

YECTOR GENERATOR
A
CHARACTER TEST

(=)

Figure 3.2.6.5-1. IBAG Off-line Diagnostic Test Flow
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The main povcr'nqulr:minu for the rack with four dirawer madulss, blowers, &d.
s S KVA. WlthmdxrhlhdafSKVAthhtWﬁwmugpmu{;_
17,100 BTUe

Thbhnnhthnmkdnbn-h-chdnmrmduhmrubhcwnd. Becauss
of the method ¢f mounting and the type of blowers used, the noics lavels, on a per
rack basis, will Bat exceed the noise levels of Conditian A of FAA-G-2100 Secton
1-3.5.11.

The weight of the rack and cables shall not exceed SO0 lbs. The rack weight plus
four drawar modules with a waight of 125 lbe each equals 1000lbe. for a fully loaded
enit. The floar area of each footprint rack is 24" x 30" thus the floor ludlng of
a fully loadsd ualt will not exceed 200 lbs/sq. ft. i

The wartiing einglow 1524k 90 and thm dieributel hiad Will be 8Mbs/sgyare faaic.
For physical dimensions see Flgures 3.2.6.6-1 and 3.2.£.6-2
Far maintenance dimensions see Figures 3.2.6.5-3 and 2654,

32642 Drawer Module Design = The design of the drawer modulu ig such as w0
be divided {nts th.m ma jor divisicas.

LR ) -

1. Tha lndicator pacel assembly, which includes all of the varicus Indicators,
switchas, fuses, etc., is hinged at the {ront panei allowing access © the
rear 6f the pacel and the PC boards.

2. The PC boards chassis which is hinged at the power supply chassis allowizg
access ™ the wire wrapped beck pansl, ths blower, and the twrminal boards.

3. The poswer supply chassis contains the power supply, blower, air fliters,
coagector panel, slides, alr flitars, etc.

The design of the drawer modules is such that all drawers are of the same mechanical
dimensions thus being physically interchangeable. Further, the design iz such as w
taks advantage of the commonality of the parts. The enly difference being those
required by the variations in functions of the drawers.

Each deawer moduls has its owa blower which draws air in through the air fllters,
through the power supply and PC boards, and exhausting arvund the indicater pasel
The biowee furzishes |00 cfm of air at 025" S.P. which iz sufficient » maintain

s 15°C A T with an electrical load of 800 warm. With an electrical load of 8CC wats
thmmdmﬂnﬂmﬁuwmdmdymmscfhut The power wiring
bmhummhitlmwmhhuwmfmwehmﬁ without the biswer
being turnsd on.

A wsmp/flow switch, locatd J"!t inside of the alr inlet, closes on excessive temperature
riso or loss of airflow. Upon closing the temp/flow swixh actvates both visual (Ughe) |

10-85



The main power nqulrtmnu for the rack with four dhywer modults, bkowerss, .
is S KVA. Mthmdacu-iallmdafs KVA the hait dimtipatel Will be spproxiraswmiy -
17,100 BTUs

Thbhnnhthnmkdnbn-h-chdnmrmduhmrubhcwnd. Becauss
of the method ¢f mounting and the type of blowers used, the noics lavels, on a per
rack basis, will Bat exceed the noise levels of Conditian A of FAA-G-2100 Secton
1-3.5.11.

The weight of the rack and cables shall not exceed SO0 lbs. The rack weight plus
four drawar modules with a waight of 125 lbe each equals 1000lbe. for a fully loaded
enit. The floar area of each footprint rack is 24" x 30" thus the floor ludlng of
a fully loadsd ualt will not exceed 200 lbs/sq. ft. i

The warkiag shdow s 24k 90 and thm dieributel hisd Will be 671Haviqunre feet
For physical dimensions see Flgures 3.2.6.6-1 and 3.2.£.6-2

Far maintenance dimensions see Figures 3.2.6.5-3 and 2654,

32642 Drawer Module Design = The design of the drawer modulu ig such as w0
be divided {nts th.m ma jor divisicas.

LR ) -

1. Tha lndicator pacel assembly, which includes all of the varicus Indicators,
switchas, fuses, etc., is hinged at the {ront panei allowing access © the
rear 6f the pacel and the PC boards.

2. The PC boards chassis which is hinged at the power supply chassis allowizg
access ™ the wire wrapped beck pansl, ths blower, and the twrminal boards.

3. The poswer supply chassis contains the power supply, blower, air fliters,
coagector panel, slides, alr flitars, etc.

The design of the drawer modules is such that all drawers are of the same mechanical
dimensions thus being physically interchangeable. Further, the design iz such as w
taks advantage of the commonality of the parts. The enly difference being those
required by the variations in functions of the drawers.

Each deawer moduls has its owa blower which draws air in through the air fllters,
through the power supply and PC boards, and exhausting arvund the indicater pasel
The biowee furzishes |00 cfm of air at 025" S.P. which iz sufficient » maintain

s 15°C A T with an electrical load of 800 warm. With an electrical load of 8CC wats
thmmdmﬂnﬂmﬁuwmdmdymmscfhut The power wiring
bmhummhitlmwmhhuwmfmwehmﬁ without the biswer
being turnsd on.

A wsmp/flow switch, locatd J"!t inside of the alr inlet, closes on excessive temperature
riso or loss of airflow. Upon closing the temp/flow swixh actvates both visual (Ughe) |

10-85



¥000 ¥V

g —

NOVY Js asjp opig pus juosy °*1-9'9°T'c *dnly

—- 00°0F —y

TeviIND WiV
RRitl]
oY ¥

"N

1hN

1 $4)

WIN

SN
IN

TINVd .-cc-xouu

R—

002

—

d —

2

L B = = e o

e om em ww

je o ww o=

19°8¢

-t

10-87



¥000 ¥V

g —

NOVY Js asjp opig pus juosy °*1-9'9°T'c *dnly

—- 00°0F —y

TeviIND WiV
RRitl]
oY ¥

"N

1hN

1 $4)

WIN

SN
IN

TINVd .-cc-xouu

R—

002

—

d —

2

L B = = e o

e om em ww

je o ww o=

19°8¢

-t

10-87



69-0T

M2 [ Bl an o

T0P VRW

Flgura 3.2.6.6-3. Chssels Fully Ealwrsled rnd Reer Door Opea



69-0T

M2 [ Bl an o

T0P VRW

Filgura 3.2.6.6-3. Chssels Fully Easemded rnd Reer Door Opea



Figure 3.2.65-5. Drawer Module Dimensions
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1100.1.4

1100.1.5

1100.1.6

1100. 1.7

1100.1.8

1100.1.9

FDI O | NTERFACE

exchange of data with FDI O equi pnent (FSPx, CRTs, and keyboards) at sector

positions. It shall be acceptable for the contractor to interface the CDA

directly with the FDIO Renote Control Units (RCU®) i nstead of the CCUs for

comuni cation with the CRT, keyboards, and FSPs for adoptation for the renot
facilities.

ODAPS shal | interface with the FDIO Central Control Units (CCU®) for the !

LOCAL CRT Di SPLAY

The CRT displays will be located at the sector positions. The ODAPS shall
output the following data to discretely addressed CRTs for display:

(a> Flight data nessages, updates and alerts thereto;

(b) Wnds aloft nessages and updates thereto;

€e> Response nessages, such as accept, reject and error nmessages; and
(d) Probe nessages.

REMOTE CRT DI SPLAY

CRT displays shall be |located at rempte positions (IFSS/ESS). The ODAPS
shall output the following data to discretely addressed FDIO CRTs for

di spl ay:

(@ Flight data messages, updates and alerts thereto; !
(b) Wnds aloft nessages and updates thereto,

(cb Response nessages, such as accept, reject and error nessages;

FDI O ALPHANUMERI C KEYBOARD | NPUT

The ODAPS shall accept (for processing) flight data mscellaneous inforna-
tion, and information request messages input at qualified FD O keyboards.

FLI GHT _STRI P_PRI NTER

The flight strip printers will be used to print flight progress and
coordination strips, both locally and renotely, and other information as
described herein.

SYSTEM 1.

A System 1 Processor shall be used to interface with the CDAPS/ FDP conputer
in order to handle local and renote displays (not including PVDs)),, keyboards
(not including PvDg)) and |l ocal remote flight strip printers in the event of
delays with the planned FDI O equipnent.

Additional ly IBM displays, keyboards and printers could be used on the

devel opment system prior to the availability of FDI O equi pments. |BM can
supply the software needed to conmunicate with these devices elininating o:‘
reducing the software developnent in this area by the ODAPS contractor.
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00.1.1.10

REFERENCES

The fol l owing FAA Specifications and Standards forma part of this speeificatiio
and are applicable to the extent specified herein.

FAA- E- 2713 Cceanic Display and Planning System (GDAPS))
(Coordination Draft), February 1983.

FAA-E- 2711 Flight Data Input and Qutput (FDIQ)
Repl acement System Specification.

El A RS-449 El A Standard RS-449, General Purpose 37 -
Position and 9 - Position Interface for Data Termna
Equi prent and Data- Termi nating Equi pment Enpl oying
Serial Binary Data, November 1977.

FED- STD- 1003 ANS| X3.66-1979, Anerican National Standard for
Advanced Data Communication Control Procedures
(ADCCP)),, January 9, 1979.

FED- STD- 1005 TELECOMMUNIQWIONE : Coding and and Mdul ation
Requirements for Nondiversity
2400 b/set Mbdens.

FED- STD- 1006 TELECOMMUNI CATI ONS: ~ Coding and Mbdul ation
Requirements for Nondiversity
4800 b/setc Mbdens.

NAS- MD- 750 NADI N- NAS | nterface.

| CAO DCC Rules of the Air and Air Traffic Services,
Procedur es 4444+gk¢ /1Y /MM for Air Navigation
Services, International Cvil Aviation Organization

(LCAOD..
| CAO Annex 10 Aeronautical Tel econmunications, |nternational
(Vol ume L) Standards, Recommended Practices and Procedures

for Air Navigation Services, Convention on
International Civil Aviation.

ANS| Xa3..4-196% The Anerican National Standard Code for Infornation
| nt er change.
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1200.0
1200.1

1200.1.1

1200. 1.2

. 1200.2

1200.2.1

1200.2.1.1

1200.2.2

1200.2.2.1

APPENDI X 12

NADIN TO GDAPS | NTERFACE

| NTRCDUCTI ON

PURPOSE

This appendi x describes the interface requirements which shall be
incorporated in the NADIN and Cceanic Display and Planning System ( CDAPS)
in order to exchange ODAPS data traffic through NADIN. The hardware and
procedural characterics specified herein define comunications between
the NADIN Concentrator and the ODAPS unit

SCOPE

This appendi x addresses interface control requirements at three levels

0 physical, i.e, the comunications lines, nmodens, and the
el ectrical /mechani cal connections;

0 link control, i.e., the control of transm ssion, and

0 message, i.e., the content of actual data transmitted

PHYSI CAL CONTROL LEVEL

COMMUNI CATI ON_ LI NES

PRI MARY LI NKS

The communi cation lines shall be &wwiws, voice grade, non-switched | eased
lines and shall be configured as nultipoint circuits

MODEMS

PRI MARY LI NKS

Modens capable of hendling full duplex, synchronous transnissions at 2400
bps shall be used to interface the leased lines with ODAPS units and
NADI N concentrators. Thus there shall be one such nodem at each CDAPS
unit and one for each primary circuit (sultipeiint) at each concentrator
Coding and nodul ation requirements of Federal Standard 1005 shall be net
The NADIN contractor modem conpatible with Bell 201 shall operate with
the request to send (CA) signal permanently on. The nodem at each CODAPS
unit shall activate its carrier signal only when polled by NADIN

12-1



1200.2. 2.2

1200. 3

1200.3.1

1200. 3. 2

ELECTRI CAL/ MECHANI CAL | NTERFACE

The el ectrical /nmechanical interface between the nmodens and t he ODAPS
units and the NADI N concentrator shall be in accordance with ElA St andar:!
RS- 232C

LI NK_ CONTROL LEVEL

PROCEDURES

The link level protocol to be used between the ODAPS units and NADI N
concentrator shall be the bit-oriented ANSI X3.66, Advanced Data
Conmmuni cation Control Procedure (ADCCP) running in a logical two way
alternate node. ADCCP provides the three classes of procedures. Only
one of these shall be used for this interface.

0 Unbal anced Normal (UN) - Such procedures involve one station
designated as the primary stations and any nunber of secondary
stations. The primary station controls the link through the
transm ssion of commands. The secondaries transmit responses to
conmands. Both types of stations can transmit information (e.g.,
ODAPS Messages); however, secondary stations can do so only in
response to a specific command (poll). This class of procedures
shal | be used for nultipoint links between ODAPS units and NADI N
concentrators, wth the concentrator always designated as the
primary station. Control function options (as cited in section 3.8.2
of this docunent) shall be inplenented.

FRAVE STRUCTURE ‘
The unit of transnission under ADCCP shall be the frame. A frame, may, .
but need not, include a message block (information field); frames with no
information field are used for link control only. Each frame transmtted
from any type of station shall contain the following, in the order

i ndi cat ed.

(= An opening flag sequence;

(b) An address field;

(e) A control field;

(d) An information field (optional);
(e3> A frane check sequence; and

(£) An ending flag sequence.

Addr ess Control Information Field
Fl ag Field Field (Optional) FCS Fl ag
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1200.3.4.2 GLOBAL AND NULL ADDRESS

The null address -- 00000000 -- shall be used for testing purposes only
and shall be ignored by the secondary station function. ‘

1200. 3.5 CONTROL _FI ELD

The control field is used to indicated the nature of the transmssion, to
conmmuni cated conmmands and resonses between primary and secondary stations
and to acknow edge receipt of acceptable information franes. ADCCP
permts use of a one- or two-octet control field. Only a single octet
shall be used for NADIN and CDAPS interface. This limts the nunber of
unacknow edged information frames, from one station to another, to seven.
In order to describe the structure of the control field, it is useful
first to define a few related parameters and concepts.

1200.3.5.1 CONTROL PARAMETERS AND CONCEPTS

(@ Frane Sequence Nunmber - Each station shall assign a sequence nunber
to each information frane transmitted. A separate sequence of
nunbers shall be used for each station with which that station
conmuni cates.  Such sequence numbers nust fall in the range of 0 to 7
(000 to 111, in binary notation). Thus, after information frame 7
has been transmitted to a particular station, the next information
frame transmtted to that station shall be assigned the sequence
nunber 9 (i.e., the frame nunbers are increnented by 1, nmodulo 8).

A maxi mum of seven unacknow edged frames may exist between any two
stations in either direction

(b) Send Variable - Each station shall naintain a set of send variables, ‘
$9B).. Each of these variables shall be initialized to 0 and then
incremented by 1, nodulo 8, whenever the transm ssion of an
information frame to the particular station (B) is conpleted. S{B)
shall not be incremented when a frame is aborted.

€c3 Receive Variable - Each station shall simlarly maintain a set of
receive variables, R(A), which shall be initialized to ). Each of
these variables shall be incremented by 1, nodule 8, whenever an
information frame with sequence nunber equal to R(A) is received
fromthe particular station (A). Note that since all ODAPS stations
both send and receive messages, each shall mintain both send and
receive variabl es.
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1200.3.6

1200.3.7

1200.3.8

6. The third and fourth bits of the control field supervisory franmes
(designated €) shall be used to identify the specific supervisory
function. These are discussed |ater

7. Bit positions 3, 4, 6, 7, and 8 in unnunbered franes (designated M
shallll. be used to identify the specific unnunbered function. These
also are defined |ater

| NFORMATI ON_FI ELD

When included, the information field shall be transparent to ADCCP, i.e
the link control procedures shall accept any sequence of bits as an
information field. There shall, however, be a linit on the size of the
field. For ODAPS application, this limt shall be 2000 bits (or 250 8-
bi t ehataeters)),, exeudimg the zero insertion bits discussed earlier. In
order to transmt |onger nessages, the messages shall be broken into two
or mor blocks of 2000 (or fewer) bits and each block shall be transnitted
in a separate frane.

Information frames shall alnost always include an information field
Supervisory frames shall never include an information field. Generally,
unnunbered frames shall not include such fields. There is one exception,
however. If a non-reserved function (also discussed later) is used, an
information field may be included in the frane.

FRAMVE CHECK SEQUENCE

The frame check sequence (FCS) shal |l be a 16-biitt (2 octet) nunber
generated at the transmtting station by applying a special algorithum to
the string of bits that make up the address field, the control field and
(if present) the information field, prior to zero insertion. The value
of the FCS shall be determined and transmtted as part of each frane.

The receiving station, after removing the flag sequences and the inserted
zeros, shall determine if the received FCS is consistent with the

remai nder of the transmission. Inconsistency inplies an error in

transm ssion and shall cause the transission to be unacceptable

Appendix D to ANSI X3.66-1979 defines the FCS in detail and suggests
techni ques for inplementing this process

CONTROL _FUNCTI ONS

As indicated earlier, ADCCP provides for a variety of control functions
These are defined as a series of basic commands and responses together
with a series of optional conmands and responses. The referenced ANS
standard for ADCCP describes all of these function in detail. The
followng outlines those that shall be inplenmented for ODAPS and NADIN
interface. In particular the RSET, SREJ, U, UP, RIM and SIM commands
and responses shall not be used
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1200.3.8.1 BASI C_FUNCTI ONS

The basic control functions shall include both commands (i.e., from
primary stations) and response (i.e., from secondary stations). The '
following identified these functions as they apply to ODAPS and NADI N
interface:

Functi on Type Meani ng

l C&R Information being transferred

RR C&R Recei ve Ready

RAR C&R Receive Not Ready

FRMVR R Franme Reject

SNRM C Set Normal Response Mde

DI SC C Di sconnect

UA R Unnunbered Acknow edgenent

DM R Di sconnected Mode

*¢ = Conmand; R = Response

1200. 3. 8.2 OPERATI ONAL _ FUNCTI ONS

ADCCP provides eleven options for adding or deleting control functions.
The one that shall be inplemented for ODAPS are:

Add/
Optt Dah#t Del ete Type Function Meani ng
I'b A R RD Request Di sconnect ‘

*A - Add function; D= Delete function; C = Command; R = Response

In addition ADCCP provides up to four non-reserved functions that can be
defined and inplemented by the system designer. No such functions are
envi sioned as being needed.

1200. 3.8.3 FUNCTI ON_ CODES

the various functions indicated above shall be designated through codes
in the control field of a frame. The information transfer function, I,

shal | be designated directly by the use of an information transfer fornat
(0 in bit position 1). The remaining functions shall be designated as
fol | ows:
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1200.3.9.1

1200.3.9.2

1200.3.9.3

TI MER_FUNCTI ONS

The time-out functions specified in this section represent the m ninum
requirements and do not preclude other time-out functions. The necessary
tinmers and thier functions are:

0 Poll Timer - used at a primary station to detect the lack of a
response to a poll. Also used to delimt the check point cycle in
the absence of a poll response

0 information Ack Timer - used to detect mssing or unacknow edged
information frames that will not show up as an out-of-sequence
exception. This timer is inportant is and when a single or fina
information frame is transmtted which does not contain a P bit set
to .

0 Busy (RNR) Ti ner - used by secondary station to deternine when it
can resune sending | frames to a primary station that has sent a RNR
conmand and has not cleared the bury condition by other means

0 ldle Timer - used by a primary station to insure that a secondary
station is polled if there is no transmssion in either direction fr
a specified time duration

TI MER VALUES

At a mnimmtinmers shall be adjustable in increments of seconds over the
range 1 to 120 seconds. Initial settings shall be asshown in Table 2 in
terms of uper and lower limts. ‘

ACKNOWLEDGEMENT

Each tine a station receives an information or supervisory frane, it
expects aknow edgenent (through the N(R) paraneter) of information franes
it transmtted. to facilitate retransm ssion of unacknowledys
information franes, each station shall inplenent checkpoint recovery, as
fol | ows:

0 A checkpoint cycle is defined for a primary station as the period
between the transmssion of a frame with the P bit set to 1 and
either (1) the next receipt of a frame with the F bit set to 1 from
the secondary to which the poll bit wasdirected, or (2) the
expiration of the poll times, whichever occurs first. However, a
cycle does not end with an unnunmbered frane.
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00.3.9.4

!O. 3.10

1@0. 3.10.1

0 Wien a primary station receives a frame with the F bit set to ",
or when the secondary station receives a frame with the P bit set to
“;“g the station will initiate retransmssion of all unacknow edged
| frame with sequence nunbers |ess than the send variable (8) at the
tine the last frame with the P bit set to "™1" (prinary) or frane
with the F bit set to 1 (secondary) was transmtted. Retransm ssion
starts with the [ owest numbered unackmelledtgpsd | frame. | frames are
retransmtted sequentially. New franes may be transmitted if ther
becone available. Such retransnission if | frame is known as
checkpoint retransmi ssion

0 See ADCCP, ANSI X 3.66 - 1979 for further details and exceptions
BUSY CONDI Tl ON

Wien a station tenporiarily cannot receive or continue to receive
information frames due to internal constraints (e.g., buffer linmtation),
it shall notify the transmitting station by sending an RNR frame and
report this condition to the supervisor function. Upon receipt of an R\R
frame, a station shall not transmit new information franmes to the busy
station. Cearance of the busy condition shall be reported by
transmission of an RR, SNRM of UA frame with or without the P/F bit set
to 1; or transmssion of an information frame with the P/F bit set to 1
If the busy condition has not been cleared by other means, the expiration
of the busy condition tiner enables a secondary station to resune
transmssion of | frames to the primary station. The system supervisor
function shall be noified when the busy condition is cleared

ERROR CONTROL

FRAMVE CHECK SEQUENCE

The frame check sequence (FSC) shal |l be a 16-biitt (2 octet) nunber
generated at the transmittin station by applying a special algothrimto
the string of bits that make up the address field, the control field and
(if present) the information field, prior to zero bit insertion. The
value of the FCS shall be determined and transmtted as part of each
frame.

The receiving station, after removing the flag sequences and the inserted
zeros, shall determine if the received FCS is consistent with the

remai nder of the transmission. Inconsistency inplies an error in

transm ssion and shall cause the transmssion to be unacceptable
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00.4.2.1

ADDRESS LINE(S))

| 2 3 4 5
Start of
Header Priority Priority Address  End of Address

Field 1  Start of Header (SOH)

0 Characters @/l al ways present
0 Croup Separator (L1/13) (eptiona on a circuit basis)

Field 2 Prioirty

0 2 al phabetic character priority indicators
o Al ways present

Field 3 Delimter

o Space, character 2/0
0 Al ways present

Field 4 Address

0 6 or 8 alpha characters |CAO address

0 Addi tional addresses may be added with each preceded by a
space character

0 Maxi mum of 3 lines

0 Each line of address shall be completed with CR LF, ecepit
the last line which shall end with End of Address

0 Al ways present

Field 5 End of Address
0 Carriage Return, Line Feed, File Separator, character

(L/12p
0 Al ways present
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1200.4.2.3 MESSACE TEXT

! TEXT BLOCK
1 2
Start of
Text Text

Field 1 Start of Text (STX)

0 Characters @/2
0 Al ways present

Field 2 Text

0 80 characters per line
0 Lines separated by CR LF
0 Al ways present

1200.4.2.4 ENDI NG
| 2
Al'i gnment End of
Function Text

Field 1  Alignnent Function

' 0 Carriage return, line feed
0 Al ways present

Field 2 End of Text (ETX)

0 Character Q/11 (VI)
0 Character /3 (ETX)
0 Al ways present

1200.4.3 SERVI CE MESSAGE FORMVAT

Service nessage format shall be as described in Section W4.2. Text
shall be in accordance with the body of the specification (see Section
3.3.2, 3.3.4, and 3.4.7.8.h).
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TI MER LOER LIMT UPPER LIMT

Pol | 2 5

| - Frame Response 2 5
Busy (RNR) 5 120
ldl e 2 30
Set Normal Response 10 15
Mode (SNRM)

TABLE 2: TIMER VALUES  LUIMITS (SECONDS)
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